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A 1,000,000-gallon covered reservoir is to be built at 
Rockford, [l., to store water from artesian wells. Bids 
for constructing the reservoir proper will be received un- 
til Jan. 9. The walls and bottom of the structure will 
be of concrete and the center piers of brick. The 
character of the roof is not stated. Mr. Chas. C. 
Stowell is City Engineer. 


A Lake Erie-Hudson River ship canal convention is 
to be called on an invitation from the Chamber of 
Commerce, of Duluth, Minn. The reason given for the 
consideration of this subject is that inside of five years 
Canada will have a 14-ft. channel from the sea to the 
head of the Great Lakes. And in case of war England 
has over 100 gunboats in service that could thus enter 
the lakes. The time set for the convention is sometime 
in January next, and Washington, D. C., is to be the 
place of meeting. 


Dr. Nansen’s Arctic exploring ship ‘“Fram’’ was 
launched at Laurain, Norway, on Oct. 26, and is thus 
described in ‘“‘Engitieering’’: Length on keel, 101.7 ft.; 
on water line, 13.2; on deck,’ 128 ft.; greatest width, 
36 ft.; draft, light, 12.3 ft.; displacement, 530 tons. 
The keel is in two pieces, 14 x 14 ins., and the covering 
is 11 ins. thick. The keel is American oak, and the 
ether timbers Italian oak, with the intervals between 
the timbers filled with a mixtvre of pitch, tar and 
sawdust. The inside lining is pitch pine from 4 to 8 
ins. thick. The outer sheathing is in three layers, of 
3-in. oak plank, then 4in. oak and finally an “ice- 
cover,” of 3 to 6 ins. of greenheart. The ship’s sides 
will thus vary in thickness from 27 to 30% ins., and 
the oak bow is 4 ft. thick. Various beams and cross- 
stays strengthen the vessel inside. The ‘“Fram’’ is 
pointed fore and aft, and is there further protected by 
fron plating. The engine is of 169 I. HP., capable of 
imparting a speed of 6 knots, and the coal supply is 
for 3 to 4 months’ continuous steaming. She is 
as a three-masted schooner. The whole aim of 
Nansen has been to construct a strong ship that 
lift between ice floes—and he seems to 
this aim as near as man can. He 
“drift across the North Pole’’ in 
direct for Nova Zembla: then to 
of the Lena River, and northward from that 

until the ice-pack renders navigation impossible. 
Z Seige aces aes 
Another Bast River tunnel for railway purposes is 
a petition now before the New York 
ew York & Brooklyn Railway Co. 
to a tunnel under this river, 





71 
i; 


EEE] 
La 
i 


East River some years ago. A 4%-grade is shown on 
the profile presented for both approaches to the river 
tunnel proper. The railway will be operated by a 
eable running at a speed of 15 miles per hour, and the 
trains will consist of six cars, with seating accommoda- 
tion for 96 passengers in each car. The trains will be 
run on 2% mins. headway. The tunnel will be lighted 
by lectricity and ventilated by shafts.- Mr. Oliver H. 
P. Cornell is Chief Engineer of the work, and Mr. 
George S. Morison and Gen. William Sooy Smith are 
the Consulting Engineers. 


The most serious railway accident of the week was a 
derailment on the Atchison, Topeka & Santa Fe R. R., 
at Husted, Colo., 15 miles from Denver, on Dec. 22. 
A passenger train was running at high speed when some 
of the cars left the track. The express car turned 
over on its side and rolled down the bank. The smok- 
ing car followed and immediately took fire. The 
flames spread to the next car, which was the day car. 
The front end of this car was on the top of the bank 
and the other end was at the bottom. This car and 
the smoking car were destroyed. The Pullman turned 
on its side on the bank. The tender left the rails, but 
the engine remained upon them. About 20 persons 
were injured, at least two of them fatally. 

A locomotive boiler explosion occurred on Dec. 18 
in the roundhouse of the Grand Trunk Ry., at London, 
Ont. The engine was about 20 years old, and had 
been turned out of the repair shop but a few weeks 
before. Two men were injured. It is supposed that 
the safety valve had got out of order. 


The Love electric conduit system for street railways 
(Eng. News, March 19), is being laid for about two 
miles in Washington, D. C., by the Rocky Creek Ry. 
Co. The yokes weigh 260 lbs. each, the slot rail 50 lbs. 
per yd., and the Johnson grooved girder track rails, 62 
Ibs. per yd. Cast iron shields are used for the sides 
of the conduit and concrete for the bottom. The depth 
of the conduit will be 18 ins., and sewer connections 
will be made every 100 ft. for drainage purposes. 
The conductors are copper, ™4 in. diameter, fur- 
nished by the John A. Roebling’s Sons Co. The con- 
tractors for the work are Christie & Lowe, of Chicago. 
From 18th and W Sts., outside the center of the city, to 
Chevy Chase, the terminus of the road, the trolley sys- 
tem will be used, and through cars will be run. The 
work includes a cable crossing, 200 ft. of curves, three 
turnouts, and a number of crossovers and surface track 
crossings. 


An electric railway system without overhead wires or 
underground conduits has been brought out by Mr. 
Wynne, late manager of the Brush Electric Light Co., 
of London. The main principle of the system is the 
use of charged sectional contact rails covered by the 
moving car. These are laid in the roadway parallel to 
the ordinary track, and successively charged from an 
underground insulated conductor, but only those 
contact rails are electrically charged which are 
actually under or so close to the moving car as to 
absolutely protect the ordinary traffic of the streets 
from the possibility of contact with the electricity. 
The chief engineer of the Electric Construction Co. is 
said to guarantee the efficient working of a line laid on 
Mr. Wynne’s system. 


Dining and kitchen cars are to be run on the East 
Coast route between London and Edinburgh, and pro- 
posals have been invited for eight dining cars for this 
service, to be built according to specifications and plans 
prepared by Mr. Wilson Worsdell, Locomotive Super- 
intendent of the Northeastern Railway. Four of these 
will be for first class passengers and four for third 
class passengers, two being for service and two for 
reserve. It is intended to run them on the 2:30 p. m. 
northbound train from London and the 2:30 p. m. south- 
bound train from Edinburgh. A separate kitchen car 
will be run between the first class and third class din- 
ing cars, and it is hoped that all the cars to be run 
on the train along with the dining cars will be corridor 
cars. so as to give communication from one end of the 
train to the other. It is expected that the trains may 
be ready for use next summer. The corridor cars on 
this route were described in our issue of Feb. 7. 
1891, and the Great Western Ry. corridor cars in our 
issue of April 28, 1892. The plan of having a sep- 
arate kitchen car is in use on some French railways. 





The second-class has been abandoned by the Great 
Eastern Railway, of England, following the example of 
nine other companies, which now have only first and 
third class passengers. The Great Eastern Railway 
still retains the second class for its suburban service, 
on account of the large number of season tickets issued 
for this class, but, as we have several. times pointed 
out, it is the third class of car which should be 
abandoned, and the present second class accommodation 
provided at third class rates, thus leveling up in- 
stead of down. The Great Eastern Railway has a 
number of third class cars, open from end to end, while 
the modern third class cars of the Midland Railway 


(which has no second class) are quite equal to the ordi 
nary second class cars of other roads. Eventually we 
may expect to see first and second class only (instead 
of the present anomaly of first and third class only) 
with an extra fare for parlor cars, as in the United 
States. 


Portland cement for steam and water joints was 
lately refered to in this journal as a late German 
application. A correspondent of ‘“‘Engineering’’ says 
he has used Portland cement for this purpose for some 
years. But he adds “ a litthe common soda’’ to the 
cement, and says that 30 minutes after application 
the pressure of either steam or water may be safely 
admitted to the pipe thus jointed. 


The dry dock now being built by the Port Town- 
send Dry Dock Co., at Point Wilson, at the entrance of 
the straits of Juan de Fuca, will be 480 ft. long, 120 
ft. wide at top and 85 ft. wide on the bottom, and 38 
ft. deep. The floating gate will be 60 ft. long. The 
main portion of the dock will be built of 10 x 14-in 
cedar timber, backed by broad piling. 

The sanitary condition of Chicago has been better 
this year than it was last, so far as is shown by 
mortality records. According to figures compiled by 
Health Commissioner Ware, of Chicago, there were 
27,754 death in 1891, and but 26,073, of 1,681 less, in 
1892, the deaths for the last half of the present month 
being estimated at the rate for the first half of the 
same month. The total number of deaths from cramp, 
diarrheoral diseases, diphtheri, scarlet fever, measles, 
typhoid fever and smallpox, all zymotic diseases, in 
1892, was 5,348, against 6,114 in 1891. Typhoid fever 
which caused such a large number of deaths in 1891 
1,997, 7.19% of all deaths for the year, caused 1,484 
or 5.67% of all deaths in 1892. This is an extremel) 
low mortality, the average per cent. of typhoid to 
total mortality for the 22 years, 1870 to 1891, as shown 
in our issue of April 21, 1892, having been 3.23% in 
Chicago; 1.17% in New York, and 2.938% in Philadelphia. 
Chicago’s total death rate is comparatively low. The 
new four-mile water intake tunnel has just been put 
in use, and it is hoped that the typhoid death rate 
will drop much lower in 1893. 


A division of the city water-works of Minneapolis, 
Minn., into low and high service systems is recom- 
mended by Mr. Andrew Rinker, City Engineer. Mr. 
Rinker is reported as stating that the average pressure 
maintained at the pumping station is 75 Ibs., while a 
pressure of 50 lbs. would serve a very large portion 
of the city. 





Some advance figures from the forthcoming report of 
the Interstate Commerce Commissioners’ Statistician 
have been distributed to the press. We shall, however 
postpone publication of most of these figures until th: 
advance proofs of the report itself is received, and aa 
abstract and analysis of permanent value for reference 
can be made, At present we give only the following 
ligures, which apply to the railway system of the 
United State as it stood on June 30, 1891: 

Total mileage of railway lines* 


+otal mileage of railway lines*.......... 168,403 
Total trackage, including additional 

Cee I Mh cic cicdccedacce deac 216,149 
No. of independent operating railway 
‘CUMS Cand «os dacs chesadecececie ssu 
No. of companies controling 1,000 miles 

TW Gese6 concteceds 6b abssbides 42 


No. of companies having receipts over 


COs 6 iB icis Ceneds adbaceeakd : 80 
No. of roads abandoned during Os cca 16 


v2 
Teron notives, all classes........... 32,139 
nerease over previous year............ 1,999 


No. of cars, all classes (except cars 
owned by peiwate Com)... 2... ccccccccs -215,611 
Increase over previous year............. 45,044 
Increase in cars and locomotives with au- : 
tomatic couplers 


_ 


Mniinsd abhih ioce ca dae 53, 
Increase in cars and locomotives with air aa 
BU. AB oe 39,505 
No. of men employed on railways...... 784,285 
Increase over previous year............ 34,084 
Total capitalization of railways........ $9,829,475,015 
Average capitalization per mile of line.. 60,942 
Increase over previous year............ 602 
Gross earnings ($6,801 per mile)........ 1,096,761,395 
Operating expenses ($4,538 r mile)... 731,887,893 
Net earnings ($2,263 per mile)......... 364,873,502 
(Decrease in net earnings per mile from 

WINII O ids ccccd Suc dees oldces $37) 
Passengers carried....... @': wenesscdaeda 531,183,98s 
Passenger-miles..... ........ saceabhia . 12,844,243, 881 
SS kas cnccccttocscavonns 675,608,323 
Freight ton-miles.... >... $1,073,784 121 
Passenger train-miles......... 307,927,928 
Freight train-miles........: 446,274'508 





Killed by accidents (Emp., 2,660; Pass., 

MIA ‘St achicd ne0ue doee 6 dentate 7,029 
Injured by accidents (Emp., 26,140: Pass.. 

WO GEESE nis i bio dig Chae Gbds0ceunss ieua 33,881 

The report urges legislation to hasten the brake and 
coupler reforms, and makes special reference to the 
need of other devices to secure greater safety. The 
block system is brought forward with especial prorai- 
nence, and the Statistician is now making inquiries as 
to the extent of its use. 


* The mileage at the resent date, ording “ 
statistics which we give tn this laeue, is. about 174,700 
miles, which is 45% of the total mileage of the world. 
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SNOW ON RAILWAYS.* 
By J. W. Harkom. 


(The author began with a reference to the fact 
that the railways which experience most serious 
trouble with snow are those located in latitudes 
where heavy snow falls are infrequent, owing to 
the fact that they make less preparation for dealing 
with snow than roads located farther north. 

HIe then described and classified the various 
ways in which snow falls and settles. Heavy falls 
of light, soft snow are easily cleared away. What 
gives serious trouble is the drifts and the oeca- 
sicnal formation of ice under the snow when soft, 
wet snow falls on deeply frozen ground, or the for- 
mation of a hard crust when a storm of soft, damp 
snow is followed by a cold snap. The filling of 
flangeways by drifting snow, which often occurs 
when no storm is in progress, is also a cause of 
great annoyance. 

When drifts of damp snow freeze, or when sand 
and earth is mixed with driving snow in a drift, 
it is very dangerous to run snow plows against it. 
A side drift of this type across the track is almost 
sure to cause derailment, and even a drift of uni- 
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Various Forms of Snow Drifts 


Fig. 5. Wedge Plow Fig.6. Square Nosed Plow 


= 


Fig.7. Buist Plow. Fig. 8.Wing Plow. 
Single Track Push Plows. Various Types. 


Fig.9. B& A Plow, par ‘Views? 
Two Styles of Double-Track Piows. 


form depth may lift the leading wheels from the 
xails. In the case of a damp snowfall with ice 
forming underneath, handwork with a pickaxe is 
often necessary to the safe passage of trains.—Ed.) 


The snow fence stands first in merit among the su-- 
cessful methods of dealing with snow. The best fence 
tor this purpose is a hedge-row of small evergreen 
trees. The common balsam or cedar is recommended. 
and when planted in three or four rows—the trees in 
one row covering the intervals in the other—the result 
is a snow fence that will never fail. As the trees re- 
quire some years’ growth to act efficiently, they should 
it first be supplemented by an outside close board 
fence. The Lombardy poplar has been used on account 
of its quick growth, but its branches are not close 
enough to the ground to make a perfect snow fence. 

The location of any snow fence is necessarily gov- 
erned by the direction of prevailing winds and the gen- 
eral features of the ground, but to be effective it should 
never be within 50 ft. of the center of the track, thus 
giving room clear of the roadbed for the formation of 
the drift. Excellent results have been attained by the 
setting up of temporary fences at greater distances 
than this, and in very bad places a good plan is to set 
up a double line, 100 ft. apart. 

Snow walls have been _cheaply built and with good 


Condensed from a paper before 1 the > Canadian § Soci- 
Pe a Civil Engineers. 
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effect, but in strong winds they are liable to be 
leveled and their tops blown away. To prevent this 
the author suggests the topping of a snow wall with a 
board nailed to a couple of stakes. When the drift 
reaches the top of the board it should be raised to a 
higher level. As a rule “second line fences’’ are not 
needed to meet the first ‘storm, so that plenty of 
material is available to construct at small expense in 
this way a second line of defense to meet future storms. 
Should the snow on the ground melt away, the wall 
will still remain for some time, ready to meet the next 
storm, and in the spring it is a light matter to break 
it up. thus preventing any retardation of vegetation. 

Portable wooden fences, in the shape of strong hur- 
dies, are excellent auxiliaries of this class, both for 
“first’’ and “second line’ fences. Snow fences built of 
wood are liable to destruction from fire in dry grass 
or bush clearing, but they can be protected by raising 
the boards about a foot from the ground, and stringing 
a wire to make good this space against sheep, ete. The 
bottom opening does not lessen the efficiency of the 
fence as the first snowfall generally fills the gap, or 
snow can be thrown there by the trackmen before 
the seascn of heavy drift sets in 

Snow sheds are of two distinct classes, one to cover 
«a deep cutting (generally rock); the other, along the 
side of a hill or mountain, to guard against slides or 
avalanches. The former is a simple matter, no very great 
strains having to be allowed for, a strong roof truss is 
usually sufficient. In the latter class they call for careful 
design and construction, so that when tested they may 
carry weight and offer no obstacle to the sliding clear 
of snow, ice and stones. It should not, however, be for- 


FIG, 15.—PROPOSED ARRANGEMENT OF PLAN 


gotten that the hauling of trains within snow sheds is 
u matter of trouble and difficulty, as the rail in them 
is often “‘bad,”’ either “greasy’’ in summer or “frosty’’ 
in winter, and keeping the track to surface increases 
the trackman’s duties. There is also the fire risk. 
There are portions of railway in the Rocky Mountains 
where in summer the road is carried round outside 
the sheds, showing the preference for open track. . 

The author emphatically endorses the principle of 
keeping the snow off the road as the best way to work 
a railway. A certain amount of snow on the banks 
is a benefit, materially reducing the ill effects of frost 
on the roadbed. 

In discussing plows those used on the single track 
will be first considered. The accepted type is the 
wedge or V nose shown in Fig. 5. This plow does its 
work well in an even fall of snow up to 2 ft. deep, but 
the majority of them do not clear snow of greater 
depth because they cannot dispose of more than that 
quantity through the curved discharge at top, which is 
nearly always too small. The deeply drifted snow 
either piles on top of the plow or breaking it off falls 
close to the channel cut out and so back upon the 
track. Another fault in construction is that the V 
nose leads the snow to the side of the plow too soon, 
delivering it too close to the track. The idea of the 
original designers appears to have been to turn a fur- 
row, as a farmer in his field; but snow should be first 
lifted and then delivered at one side as far from the 
track as possible. To secure this the roadmasters call 
for fast running. 

To assist such a plow to deliver snow far from the 
track the curved delivery should be of greater capacity, 
and a practical rule for design would be to make it at 
least one half the total depth of plow, for it must be 
remembered that to do the work intended it has to 
pass to each side one half of the snow the plow runs 
through. A brief consideration will show that for a 


Improved Pilot Plow, 
Drummond Counties Ry. 
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plow 10 ft. wide working in snow 3 ft. deep, the area 
of this portion (shaded in Fig. 5) should be 15 sq. ft., 
or the snow will go over top or fall at sides of plow and 
close to track. 

A better design of plow has been coming into use of 
late years in which the nose is square instead of V 
shaped, and the best snow clearing under the author's 
observation has been done by them (see Fig. 6). This 
design is much safer, as it will lift a side drift, and 
when one side is full will pass the snow to the oppo- 
site side. The author has had personal experience with 
a plow of this pattern for ten years, and it never 
failed in any kind of drift, or got off the track. 

Variations have been made in the shape of the cen- 
ter of plow front, notably in the Buist plow (Fig. 7) 
which combines in its shape two of the points neces- 
sary for effective working pointed out in the foregoing, 
viz., a full clearance for delivery and the square nose. 
The author considers the hollowing of the front or rais- 
ing the sides (shown by dotted lines) to be objectionable, 
as it confines the snow too much. 

A pattern of plow much in favor on some roads is 
a large wing plow, which can be used for breaking 
a road first and afterwards for widening the snow 
banks and scraping the rail. They generally have in 
front a movable apron for scraping flanges. This 
plow is very high, has a square nose, and an un- 
usually high delivery (see Fig. 8). Excellent work has 
been done with them, but they must be run at high 
speed, which, in front of an engine, is open to serious 
objegtion. 

We now come to machine plows. Of these the only 
me worth considering is the “rotary,’’ and with it 


The Temple Flange 
Scraper for Engine Pilots, 


FOR CLEARING DOUBLE TRACK, 


wonderful work has been done; but it should never 
be lost sight of that although unrivaled for emptying 
a full cutting, the cutting should not be allowed to get 
full. Descriptions of the ‘‘rotary”’ are so numerous that 
space need not be taken to describe it here. Its prog- 
ress is slow, but it does its work effectively. It is ex- 
pensive to operate, but less so and leaves its work in 
a better shape than ‘a shovel brigade.”’ 

The wing plow* is the most effective ally a road- 
master has, in moving snow back from the track after 
the ordinary breaking plow has passed through. It 
is constructed much as an ordinary square nose plow 
in front, except that generally its nose has an iron 
apron movable at will, to clear switches and crossings. 
When the apron point is lowered it cuts hard snow 
«& little below the rail level. The ‘‘wings’’ proper are 
huge doors hung on sides and operated from within, 
and when fully extended press back the snow on each 
side to a width of 15 ft. The wings are usually oper- 
ated manually, by rack and pinion, under signal re- 
ceived from a ‘‘lookout’’ man. 

The author has for two winters had a wing plow 
operated by compressed air, each wing being connected 
by a rod and piston to a 10-in. cylinder, having a 
motion of 3 ft., sufficient to fully extend the wings and 
allow them to return home to the sides of the plow. 
The return pull is secured by two cylinders of the 
same size, working with a shorter stroke, coupled close 
to the hinge of the wing. Air pressure is admitted 
to each wing by a three-way cock, handled by the 
lookout man. One great advantage claimed for com- 
pressed air is that should a drift be too heavy, the 
wings instead of being held out until the pinion, its dog 
or the rack breaks, or the engine is stuck, will close 
in until the pressures equalize. Then if necessary the 


*See full working dra 
Intercolonial Ry. 
1890. 
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plow is backed up and another run taken to finish the 
job. The working pressure on the wings can be so 
regulated that resistance need not exceed the tractive 
force of the engine. 

It has been assumed in the foregoing that the wing 
plow is hauled behind the locomotive, as no plow with 
men in it should be run in front of an engine. Using 
an apron jn front of a wing plow in opening a road is 
very dangerous; the xpren is liable to be raised by 
drifts and derailment follows. It is after the road 
has been.opened for engine passage that the apron will 
do good work. 

Of double track plows there is little to be said, their 
system of working being in practice far from perfcct. 
The Boston & Albany R. R. ran (the author believes) 
some years ago a plow with a movable nose hung ver- 
tically, (Fig. 9), by means of which snow could 
be thrown on either side, at will. But that did not 
clean out the space between the tracks, and the 
trouble of throwing snow from one track to the other 
still remained, as well as the objectionable ridge in 
the center. The common shape of the double track 
plow is that shown in Fig. 10, and is built with a 
square nose. This practically shovels up all the suew 
in front, passing it to the outside of track. The mat- 
ter of clearance is of great importance in this plow, 
but has apparently not received the attention deserved, 
as the clearance instead of being double that required 
in a single track plow, is so far as the author has 
noticed, no greater than that given to single plows. 

Of fixed or engine nose plows there are a vuriety, 
and some have been patented. They are generally of 
sheet iron with square nose, and of shape shown in 
Fig. 11, practically a large shovel. An objection to thi 
class is that they are troublesome when the engine 
backs up, gathering snow underneath, and eventually 
either stalling the engine or breaking the plow. 

The author has given much attention to engine plows. 
Fig. 12, illustrates one built and successfully running 
(worked both forward and backward), on the Drum- 
mond Counties Ry., Province of Quebec, during two 
winters. 


It is found that the guards on the sides of the en- 
gine truck keep the snow out of the plow when backing 
up, and a heavy triangular scraper hung underneath 
at the front end, made an excellent road. In March, 
1891, one of these plows assisted by an engine broke 
through, near Barrie, Ont., at one run, a drift a quarter 
of a mile long and from 4 ft. to 6 ft. deep, alihvugh 
only designed to work its way through 2 or 3 ft. of 
snow. The square front of the plow has been found to 
give the greatest safety, no case of derailment in any 
kind of drift having been experienced. For several 
winters on the Arthabaska and Doucet’s Landing 
Branch, Grand Trunk Ry., one of these plows did gooil 
work in keeping the track open, the train always get- 
ting through. During the same storms the greatest 
difficulty was experienced on the Quebec main line. 

Another kind of nose plow much used years ago is 
shown in Fig. 13. It is not a good thing to use when 
the snow is deeper than its top, because it acts as a 
harpoon, offering great resistance to backing out of a 
drift, requiring much shovel work to clear it so as to 
admit of backing without the whole affair being torn 
off. It also gathers snow underneath in backing up. 

We next come to scrapers, considering first those used 
on engines. There have been two kinds used on the 
Grand Trunk Railway, as noticed by the author. The 
first was the “‘Goulette,’’ the design of an intelligent 
conductor, who, no doubt, had many times, in the early 
days taken his turn at holding the shovel on the rail 
in front of an engine to help it up a grade in stormy 
weather. His design, which was to hold the shovel 
mechanically, has been superseded by the ‘‘Temple”’ 
scraper (Fig. 14), fitted to the pilots of engines. ‘Chis 
consists of an iron body hinged loosely at the front 
ends, and lifted or lowered to the rail by an arm or 
crank shaft worked by the engineman from the cab. To 
this body is attached a steel blade hung by hinges at 
the top, and held in a vertical position when working 
by two steel springs, thus allowing the blade in case 
of being accidently run onto a switch or other obstruc- 
tion to give way and slide over it. The author has 
seen these scrapers do work that had previously been 
considered work for an independent plow. 

Care should be taken in fitting the scrapers that 
they are always of the same figure on the bottom of 
the blades, and that when on the rail the whole 
stands level. Failing this precaution they will not 
work alike, the work being unevenly distributed by 
reason of some having to scrape hard snow left by 
the others. They cannot do such work, and hence the 
scraper gets the discredit which is properly due to want 
of uniformity and care in fitting. 

We next come to the scraper fixed to a car and 
worked at the rear of the train. The “Goulette”’ 
scraper is a crude arrangement of heavy molded blade 
set at an angle to the rail and shaped to cut a space 
10 ins. wide and 1% ins. below rail level inside the rails 
and down to rail level outside the rails. It is operated 
by a man moving a heavy lever attached to the frame- 
work carrying the scrapers, a set being fitted on each 


end of the car outside the wheels, so that running in 
either direction, the last thing on the train its the 
scraper, and no serious damage is likely to result from 
failure to lift it at switches, crossings, etc., as not 
infrequently happens on account of the uncomfortable 
position of the man working it. The Maine Central Ry. 
has improved on this arrangement,* putting the scraper 
in the center of the car and working it by men in the 
body of car, which is a better position for the “look- 
out.”” 

A similar construction on the Portland division, Grand 
Trunk Ry., under the supervision of the author, his 
done its work well for years, with comfort to the men 
and without derailment. The arrangement for working 
is more convenient, certain and rapid in action, and 
the seraper is so made that on striking a switch or 
crossing plank, it only breaks off the part below the 
rail. This cannot throw a wheel off, and the injury 
can be repaired in a few minutes. The author has 
heard of scrapers of this class being used on the Ameri- 
can Pacific railroads in the Rocky Mountains, which are 
operated by compressed air. Doubtless they did good 
work, air being quick and sure in its action. 

As already stated, the author advocates preventive 
methods in dealing with snow. 

The question of cuts and fills will always in un- 
even country have, in connection with first cost, a very 
important part in governing the profile of a road, at 
the same time in the case of roads liable to be visited 
by snow, the avoidance of snow troubles should be 
taken into censideration, and where possible, cuttings 
should be made wide and shallow to give room for 
drifting. On prairies the rails should be 3 ft. above 
ground level, then neither snow feiftes, nor snow plows 
will be required, engine scrapers with an occasional 
trip of the car scraper being sufficient to thoroughly 
clean out the flanges. 

In summer the snow clearing apparatus should be 
overhauled and repaired; the snow fences attended to, 
and fresh fences ready for use where experience has 
shown them to be necessary. All should be ready for 
use by the second week in October. Fences are by far 
the cheapest method of dealing with snow. They re- 
quire no wages and do better work than a gang of men 
shoveling. The latter, unless great expense is in- 
curred in casting the snow a long distance back, only 
aggravate the difficulties of future storms. Intelligent 
and thorough observation of the prevailing winds wll 
assist in locating fences, which, as before stated, should 
be put well back from the track, and not necessarily 
placed parallel with it. Such preparations being made, 
the approach of winter and its snowstorms can be 
met without anxiety. Knowing that all possible has 
been done to keep snow off, it only remains for the in- 
telligence department to watch “Old Probs,"’ and when 
his predictions are being verified, to see that freight 
trains are not started without a fair probability of their 
reaching their destination. 

When it is known that a heavy storm is commencing, 
start no freights, and make arrangements to run plows 
ahead of passenger trains to keep the road open. This 
enables freight trains to be started out directly the 
storm abates, and on the first sign of abatement, prep- 
arations should be made to shovel out sidings and 
switches to prevent delay. As a rule, work of this kind 
done during a storm is wasted. 

There are many days in winter when full summer 
loads can be hauled, but in bad weather it is not econ- 
omy to load engines to the sticking point. 

A careful and thorough system of telegraphic reports 
of weather from all parts of the line, in addition to 
the meteorological predictions, should be enforced; 
train loads and movements can then be safely arranged. 

However, let us suppose that in spite of all precau- 
tions a heavy block has occurred, that some cutting 
has drifted full, the ordinary plow has failed to make 
its way through, and assistance is asked for. Intelli- 
gent action is then necessary to prevent damage to 
rolling stock. It has only too often been the pructice 
to put extra engines on and try to ram the plow 
through, usually resulting in smashing it and the en- 
gines. A good rule is “that what one engine and plow 
cannot go through is not safe to run at.” 

In coupling plows to engines it is necessary to couple 
closely with small short links to allow the plow to break 
away from the engine in case it jumps the track. These 
small links are not to be used for pulling the plows, 
but only in pushing. Sometimes, if the snow is soft 
and damp, although deep, two or three engines moving 
at a walking pace can push a plow through it safely; 
but if the temperature is low, that cannot be done, 
the drifted snow being so hard that one might as well 
try to dig the cutting out of the original earth by the 
same means. Under these conditions the “rotary” if 
on hand will do good work. If the drift is not more 
than 6 or 7 ft. deep, the line can be opened quickly by 
taking a gang of men and setting to work in pairs about 
15 ft. apart, to dig cuts across the track about 12 ft. 
wide and just long enough for themselves to work in, 
going down till they find the rail, and leaving it bare 


*See Eng. News, Sept. 19, 1891, for working draw- 


for 2 ft. in length. Two hours of this kind of work 
with a gang of 20 men will prepare for opening a long 
cutting. When all is ready the plow will at every open- 
ing get relief, and the engine a chance to work. The cut 
being opened, it should be widened in preparation for 
another storm. Unless this widening is dove at once 
there is no certainty that the cut will not soon be 
worse than the previous storm left it. A roadma tr 
should never neglect the widening of snow cuttings 
and the leveling down of banks close to the rill. The 
wing plow is a good auxiliary for this work, but fr-- 
quently where the rotary is not used snow must be 
carried away on flat cars. 

The clearing out of the mouths of culverts to admit 
the free passage of melted snow Is very necessary, and 
general freedom of drainage requires attention. ‘Ihiws 
and rains are often sudden, and as promptly followed 
by fall in temperature tending to freeze the road s lid 
in a short time. When ice has formed on the track it 
can only be removed by the pickaxe. No plow or 
scraper cam clean the rails, and any attempts to force 
engines over or through it before a thaw has thoroughly 
set In, must result in disaster. Resort must b* had to 
hand labor to clean the rails and flanges, and It is a 
costly undertaking. 


(Concerning the clearing of snow from railways 
having double, triple or quadruple tracks, the 
author proposes a plan for quickly and cheaply 
clearing the snow from the whole width of the 
roadbed as follows: Have at each division termi- 
nus a complete equipment in constant readiness 
for service, and start work from whichever end 
of the division is best to enable the prevailing wind 
to assist the side plow in carrying off the snow. 
Making sure that the section to be cleaned of snow 
is clear of trains, start an engine on the wind- 
werd track, pushing an ordinary square-nosed 
plow before it and pulling a wing plow be- 
hind. The square-nosed plow throws the snow to 
each side and the wing plow following forees 
further back the bank on the windward side and 
cleans the snow from the space between the 
tracks, throwing it over to the lee side. Tollow- 
ing this on the other track comes an engine pushing 
a side-plow (like Fig. 10) and pulling a wing plow 
with only the wing on the lee side spread. The 
accompanying diegram, Fig. 15, will make clear 
the method of operation. For each additional 
track an additional engine with side and wing plow 
will be required.—Ed.) 


MICRO-ORGANISMS IN WATER SUPPLY. 


Some interesting particulars of the quality of 
water for the supply of large cities weré given 
by Prof. Perey F. Frankland recently in his evi- 
dence before the Royal Commission on the Water 
Supply of London, and we give below an extract 
from a letter by Dr. Frankland to the London 
“Daily News.” 


My statements dealt with the two aspects from which 
every question of water supply must now be regarded 
~—the chemical and biological. In regard to the «hem/!- 
cal character of the water supplied to London, I pointed 
out that exception could not be taken to it on the 
score of the quantity of organic matter present, inas- 
much as it is generally less in amount than that con- 
tained in such highly esteemed water as that which 
is supplied to Glasgow from Loch Katrine. In re- 
gard to the quality of the organic matter in the river 
waters this must be judged from a biological point of 
view, inasmuch as it is only living or organized organic 
matter that has to be feared. Before the year 1835 
pactically nothing was known as to what would be the 
fate of dangerous living matters (pathogenle micro- 
organisms). gaining access to the rivers above the in- 
takes of the water companies, and their possible or 
even probable conveyance to the London water con- 
sumer, not unnaturally excited suspicion. In 1885, how- 
ever, the more recent and exact methods of bacteriology 
were first applied by me to a systematic investigation 
of the London water supply, with the result that I 
soon discovered that in the processes of storage and 
filtration, to which the river water is subjected before 
delivery, a most remarkable proportion of the micro- 
organisms present in the raw river water is removed 
before delivery to the consumer. Thus, during the three 
years, 1886, 1887 and 1888; the whole of the London 
water supply was monthly examined by me for the 
Local Government Board, and resulted in showing that 
in the case of the Thames water, out of every 10 
micro-organisms present in the unfiltered water, 07.6 
‘were removed by the companies’ treatment in 188%; 
96.7 were removed in 1887, and 98.4 in 1888. The ‘m- 
portance of these results Mes in the fact that it shows 
the great difficulty which any micro-organi«m, whether 
harmless or pathogenic, present in the untreated river 
water must experience in passing through the com- 
panies’ works, and so reaching the consumer. These 
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results, which have since been confirmed by a number 
of other people, have undoubtedly profoundly modified 
the aspects of the question of water supplies from 
river and other surface sources. I also showed some 
seven years ago that when water containing solid 
particles in suspension is permitted to subside, a very 
large proportion of the micro-organisms present are 
carried down with the solid matter to the bottom, and 
| have quite recently demonstrated that this phenom- 
enon takes: place in a most striking way in storage 
reservoirs. Any pathogenic micro-organisms, in which 
alone we are interested, finding their way into the 
rivers, will have to traverse these streams for greater 
or less distances, in which passage there is reason to 
believe that many will succumb, while many will be 
deposited in the bed of the river. Any, however, reach- 
ing the intakes of the water companies will be carried 
into the storage reservoirs, and during the period of re- 
pose which they will there experience they will share 
in the process of sedimentation, and be more or less 
carried to the bottom along with the other suspended 
particles present, while they will, at the same time 
remain in competition with the water bacteria, and 
have their number thus further reduced; but any, still 
remaining in suspension after the storage reservoirs 
will pass on to the sand filters, which have been proved 
to act as such powerful obstacles to micro-organisms. 
Even assuming that any pathogenic forms should pass 
all these barriers their small absolute number, their 
ixolated condition, and probably also their attenuated 
state and impaired vitality, must have deprived them of 
much, if not all, of their original capacity for mischief, 
and though, theoretically, such mischief may not still 
be absolutely impossible, it is for statistics and ex- 
perience to prove that it does occur. 


EVAPORATION EXPERIMENTS AT THE MT. 
HOPE RESERVOIR, ROCHESTER 
WATER-WORKS. 

Kxperiments to determine the loss of water. by 
evaporation were made in 1891 at the Mt. Hope 
reservoir of the water-works at Rochester, N. Y., 
under the direction of Mr. E. Kuichling, M. Am. 
Soe. C. E. The experiments were made to secure 
information to aid in planning works fer a new 
supply. 

The following description of the experiments, by 
Mr. Kuichling, with slight changes in the form of 
the table, is from the report of the Executive 
Board of Rochester, N. Y., for 1891-92: 

The apparatus used consisted of two “indurated 
fiber’? tubs, about 15 ins. in diameter and 5.75 ins. 
deep, in each of which an accurately measured volume 
of water dipped directly from the reservoir was placed, 
whereupon one of the tubs was exposed freely on the 
bank of the reservoir, while the other was floated in 
the reservoir at some distance from the shore, and 
held by cords in the middle of the surrounding frame- 
work, so as to prevent as much as practicable the agi- 
tation of the water in the floating tub by waves. The 
water in the tubs was 3.25 ins. deep, and its surface 
was 14.50 ins. in diameter, in every case; its volume 
just filled to the top a piece of 3-in. wrought iron pipe, 
which was placed vertically in a convenient position, 
and a cock at the bottom permitted the water to be 
discharged into the tubs. At the end of every 12 hours 
the water left in the tubs was carefully poured into 
the stand-pipe, and the distance from the top of the 
pipe to the water surface therein was accurately 
measured on a finely-graduated scale. The depth of 
water lost by evaporation in the tubs was thus magni- 
fied nearly 22-fold in the pipe. In case of rain the depth 
of the precipitation was accurately computed from 
the weight of the water caught in a 9-in. rain gage 
immediately after its cessation; and when the volume 
of water in either of the tubs exceeded that which was 
originally placed therein, the excess was also weighed 
upon delicate scales, whence the corresponding volume 
and depth in the tub was deduced by computation. 
By adding the measured depth of the rainfall to the 
original 3.25 ins. depth in tub, and subtracting from the 
sum the computed depth at the end of the period, the 
remainder will be the depth of the loss of water by 
evaporation during such period. The results so ob- 
tained, together with other data relating to the sub- 
ject, are given in the accompanying table. 

An examination of the figures on the foregoing table 
shows that the temperature of the water in the float- 
ing tub was very nearly the same as that in the reser- 
voir, whereas in the case of the exposed tub, marked 
differences exist. It is, therefore, evident that the 
evaporation from the floating tub represents the 
actual evaporation from the reservoir much more near- 
\y that the observed loss from the exposed tub, and, as 
no other method of measurement is available, it will 
be considered that the evaporation obtained from the 
floating tub is identical with that from the reservoir 
itself. 


From the above figures and records of rainfall 
at the Mt. Hope reservoir for 11 years, Mr. Kuich- 
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ling assumes that for the last 11 years the average 
evaporation for the four months, July to October, 
inclusive, was 16.79 ins. 

Experiments in other cities show that the evap- 
oration for the four months July to October, in- 


Rainfall, Temperature of Water and Air, Humidity and 
Evaporation from Water Surface at Mt. 2 Reser- 
voir, from July 1 to Nov. J, 1891, Preceded by Temperr.- 
ture and Humidity Records for the Same Period and for 
21 Years Taken in Rochester," 
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*Taken at the top of Powers Block, i 
of the city of Rochester. 


clusive, average about 57% of the total for the 
year, on which basis 30 ins. has been assumed as 
the annual rate of evaporation in computing the 
necessary storage in connection with the new con- 
duit and supply. ; 
PNEUMATIC CAISSON, JACKSONVILLE, 
FLA., BRIDGE. 


In a paper read before the Ohio Society of Sur- 
veyors and Civil Engineers, Mr. O. Benson, ot 
Canton, O., described a bridge over the St. Johns 
River, at Jacksonville, Fla., built by the Jackson- 
ville, St. Augustine & Halifax River Railway Co. 
Work was commenced in the winter of 1888-89 on 
plans prepared by Mr. George S. Morison, M. Am. 
Soe. C. E., and was completed early in 1890. 

The structure is a single-track through bridge, 
made up of four 250 ft. fixed spans of mild steel 
und one draw-span of 218 ft. of the same metal. 
The approaches, 1,400 ft. long, were made of 
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Section of Pneumatic Caisson, St. Johns River Bridge, 


creosoted pile work. The piers for the fixed spans 
were formed of two 10 ft. cylinders, one under 
each truss, connected by strong angle-iron bracing. 
The outer shell of these cylinders was made of soft 
steel 54 in. thick, and they were ultimately filled 
with a concrete composed of one part Portland ce- 
ment, two parts sharp beach sand and three parts 
of the native “coquena,” or sea-shell conglomerrate. 
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The pneumatic process was used in sinking the 
pier-cylinders. About 5 ft. above the cutting edze 
timbers, cut to the proper curve, were bolted to 
an angle-iron ledge, and upon these timbers rested 
the “bell” supporting the air-lock. This latter was 
of the usual type in doors and valve fittings. The 
shaft surmounting the air-lock was 3 ft. in diame- 
ter, bolted up in sections and provided with a 
ladder. The cylinders were weighted in sinking 
by bags of sand placed in the annular space sur- 
rounding the 3 ft. shaft, and water was also ad- 
mitted to this part of the pier. 

The material encountered in sinking was a soft 
coral rock of very irregular formation, which could 
only be removed by picks. The debris was hoisted 
up in bags through the air-lock. Progress was 
slow; 6 ins. per day being sometimes the maximum 
us logs were found imbedded in the coral, and 
veins of sand were struck often containing pure 
spring water. The depth to which the cylinders 
were sunk is not stated. , 

The draw-span was erected in place, but the 
fixed spans were built up on two barges, 144 miles 
from the bridge site and towed intd position. 
These barges were strong wooden boxes, each 
114% ft. long and 30% ft. wide. The range of 
tide of 4 ft. was utilized in placing the spans on 
the bridge seats. 


RAILWAY STATION AT MIDDLETOWN, 
N.Y. 


The elevation ané@ plan here given show the rail- 
Way station now under construction at Middle- 
town, N. Y., by the New York, Ontario & Western 
R. R. Co. from the plans of Mr. Bradford L. Gil- 
bert, of New York. 

The building is 174 ft. long and 44 ft. wide with 
a rear extension of 30 ft. in length for kitchen, 
an extensive awning, an independent express and 
trainmen’s room at the north end and a_port- 
cochere. On the first floor are the general wait- 
ing room, woman’s waiting-room, restaurant, 
ticket office, toilet-room and other rooms for bag- 
gage and trainmen. The general waiting-room is 
30 x 30 ft. and both this and the woman’s room 
are finished with a red oak wainscoting 12 ft. high; 
all above this and the ceiling is finished in white 
spruce. The floors in these two rooms are made 
of red oak, and all other floors of Georgia pine. 
The restaurant is 90 ft. long by 30 ft. wide, with 
news and cigar stands. There are open fires in 
this and in the waiting rooms in addition to the 
regular steam heating appliances. 

The second floor is devoted to the railway offices, 
including rooms for the chief and assistant engi- 
neers, superintendent of motive power, train des- 
patcher, roadmaster and various clerks and drafts- 
men. All these rooms are well lighted and heated 
and in both the second and third stories fire-prootf 
vaults of brick and iron are provided for the stor- 
age of valuable records. 


THE SANITARY PROTECTION OF HEM- 
LOCK LAKE, ROCHBSTER WATER-WORKS. 


The pail system for the sanitary protection of the 
drainage area of Hemlock Lake, the principal 
source of the water supply of Rochester, N. Y. 
was used to serve 120 cottages and hotels during 
the year 1891, and in addition 54 barns and two 
sawmills were kept under close supervision. The 
work is done by and at the expense of the city 
of Rochester, 

From June 1, to Oct. 1, 1891, the collection was 
made by a steam scow, which made 47 trips 
around the lake and collected 3,060 excreta pails. 
171 large garbage receptacles and 3% pails of 
dead fish. An engineer and three men at a total 
salary of $50 per week made up the crew of the 
boat. A total of 11.885 tons of bituminous coal 
was used by the boat which cost $4.72 per ton, de- 
livered, or a total of $56. The wages of the crew 
for the summer were about $472, making the cost 
of the service for the four summer months about 
$922 for coal and wages alone. 

During the balance of the year, about 35 weeks, 
a total of 1,694 pails were collected by means of 
# wagon and rowboat, the work being done by 
private contract for $6 per week, or a total of 
$240. The total cést ofthe service for the year, 
for labor and coal, was therefore about $1,162. In 
addition there was probably some expense for dis- 
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infectants used in cleaning the pails, and other 
incidentals, but these items are not given, in the 
report from which the figures are taken. 
In midwinter only 14 dwellings were occupied, 
their inhabitants nuinbering 68 people. It is esti- 


mated that during July and August there are on. 


the average 1,300 people in the drainage area. 

The organic matter collected is buried in 
trenches. From examinations of trenches in 
which decomposition has been going on for some 
time it is thought that with trenches not more 
than 3 ft. deep, “all traces of putrescible matter 
will have entirely disappeared at the end of three 
years, and that the same area may then again 
be utilized.” 

The sanitary service at the lake is in charge of 
Mr. D. H. Westbury and the above information 
is from the last report of Mr. E. Kuichling, M. 
Am. Soe. C. E., Chief Engineer of the Rothester 
water-works. Further details of the service are 
given in Mr. Kuichling’s report for the year 1890 
and a detailed description will be found in Engi- 
neering News of April 28, 1888. 


WORLD’S COLUMBIAN EXPOSITION. 
(With inset.) 
Transportation Building. 

The building devoted to the transportation ex- 
hibits is of timber construction, with combination 
roof trusses, and is covered with the cement plas- 
ter called staff. It is situated at the western side 
of the grounds, and has a large annex in the rear, 


while outside will be the special exhibits of the 
Pennsylvania R. R. and New York Central & Hud- 
son River R. R. The building has been described 
and illustrated in our issues of Sept. 26, 1891, and 
Feb. 13, 1892. It is rectangular in plan, 960 ft. 
long by 250 ft. wide, covering an area of 5.5 acres. 
The annex covers 9 acres, and will be fitted with 
rows of railway tracks for the railway exhibits. 
The main building has three rows of triangular 
roof trusses, as shown on the plan. The middle 
row is above the others, forming a clearstory 
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Goldie & Sons, Chicago, Ill.; roofing and skylights, 
Smith & Cade Co., Chicago, Il.; painting and glaz- 
ing, W. H. Stubbings Co., Chicago, IL; lathing and 
plastering and exterior covering, Philipson Deco- 
rative Co., Chicago, Ill.; decorative work, Heally & 
Millet, Chicago, Ill. 

The floor of the building is 7 ft. above datum, 
and calculated for a load of 150 Ibs. per sq. ft. 
The foundations are of the “spread” type, distrib- 
uting the pressure by wooden platforms under the 
columns, ete., as described in our issue of March 
5. The general design of the foundations is shown 
on the inset sheet. There is a bottom platform 9 
ft. 6 ins. square of 3-in. planks; across this are 
four 8 x in. timbers, 9 ft. 6 ins. long, spiked to the 
planks: across these are three 10 12-in. timbers 
7 ft. 6 ins. long, crossed again by three 12 x 14 in. 
and two 6x 14in. timbers 6 ft. 4 ins. long. Upon 
this timber framing are two 12 x 12 and two 9 x 12- 
in. timbers, 5 ft. 6 ins. long, laid close together. 
All this framing is well secured by %-in. drift 
bolts 18 ins. long. Upon this base rest two 8x &- 
in. posts, while a 12 x 12-in. oak footing timber 3 ft. 
6 ins. long supports two 12x 12-in. posts, braced 
with 2x 10-in. plank laid diagonally and close to- 
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gether, in opposite directions and secured by 40d. 
nails. All the posts are secured at the bottom by 
dowels % x9 ins. and -+4in. spikes. The 
detail plan shows the method of supporting the 
outer end of the diagonal roof trusses G, 100 ft. 
span, by means of a cap resting upon two 12 x 12- 
in. posts. The system of bracing shown in this 
plan is placed at intervals of 10 ft. vertically. 
As already stated, the roof is composed of three 
rows of triangular roof trusses of combination con- 
struction, and the construction of these trusses 
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PLAN OF MIDDLETOWN STATION. 


roof. The architects were Adler & Sullivan, of 
Chicago, and the general treatment is very sim- 
ple. A prominent feature, however, is the “Golden 
(yate,” the main entrance, which consists of a single 
arch, deeply recessed and richly decorated in gold 
and color. The estimated cost was $280,000, and 
the contract price was $288,000, including the an- 
nex. We are indebted to Mr. E. R. Graham, As- 
sistant Director of Works, for the following list of 
contractors: Ironwork and carpentry, Wm. 


is very clearly shown by the drawings on our inset 
sheet. The middle trusses, A, are 96 ft. span; and 
the outer trusses, B, 75 ft. span. They are spaced 
32 ft. apart, ¢ to c, longitudinally, and are connected 
by the purlins, and by lateral and cross bracing, as 
shown by the plan. The trussed purlins are 6 x 12 
ins., connected by %-in. tie rods, and carry 
2x10-in. jack rafters, laid 3 ft. 8 ins. apart, 
c. to ec The main trusses A are 96 ft. 
span, 23 ft. 6 ins. high at the center, afid are 
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divided into eight 12-ft. panels. Below the bottom 
chord a diagonal member or strut runs to a footing 
against the post. The bottom chords are of three 
6x 10-in. timbers, placed 2 ins. apart, bolted to- 
gether and having iron splice plates at the joints. 
The upper chords are of two 6x 12-in. and two 
4x 12-in. timbers placed close together. The de- 
tails of the castings used at the ends of the posts 
ete., are all shown on the inset sheet. 

The building is rectangular, 250 ft. x 960 ft. The 
middle portion is covered by a pitched roof with a 
continuous row of skylights in the ridge, and sur- 
mounted by an open lantern or tower with double 
baleonies reached by eight elevators. Surrounding 
and attached to this part of the building is a two- 
story structure about 80 ft. wide, with a roof simi- 
lar to the above. The second floor will be of %-in. 
dressed and matched flooring. The roofs have 
combination wood and iron trusses, with combina- 
tion trussed purlins on which the jack rafters 
rest. The timber will be sound common white or 
Norway pine. The keys in roof trusses will be of 
oak. Spikes and nails to be of steel and used as 
follows: 2-in. plank, blind nailed, for floors, 
2U-penny, 4in. nails; 2in. rough plank full 
nailed, 30-penny, 4%-in.; U¢in. rough 
l2spenny, 3%4-in.; 2-in. bridging, 10-penny, 
s-in.; 1l-in. rough bracing or sheathing on 
the exterior frame, 12-penny, 3'4-in.; toe nail all 
2-in. struts and 


plank, 


braces, 20-penny, 4in.; %-in. 
matched flooring and roof boards, S-penny, 2%-in. 


hardwood brads. Wrought iron and steel to have 
a tensile strength of 50,000 Ibs. and 60,000 Ibs. 
per sq. in., and elongation of 15 

spectively. All metal work before 
shops to be 


and 24% re- 
leaving the 
scraped free from rust and cin 
der, and 
“ere brown 


given one coat of 
mineral paint mixed 

boiled linseed — oil. 

* Turned pins and plain surfaces 

coat of white lead 

ete mixed with tallow. 

= The general constructions of 

2 * the walls, pilasters, columns, ete., 

* will be a system of posts support- 

ing the weight of the galleries and 

roof, with smaller posts forming 

the corners and main uprights of 

the exterior walls, ete. The 

spaces between the posts 

will be filled in with 2x6-in. struts, cut to fit 

close and firmly toe-nailed. The framework of all 

exterior walls, piers, ete., will be sheathed with 

1x 10-in. sheathing laid diagonally and firmly 

nailed. Spaces to be covered by ornamental plas- 

tering are sheated solid. Between the main posts 
the inside face of the exterior walls is lined with 

studding 2 ins. thick spaced 16 ins. ¢ to ¢, resting 
on the sill and extending up to the under side of 
the roof plates. This studding is bridged with 

2x 4in. cross-bridging every 6 ft. in height. This 
applies to the walls of the clearstory, and to all 

interior walls having a plaster surface. The frame 

work will be tied together by a set of diagond 

cross bridging extending from the inner to tht 

outer face of the walls. All posts in the walls and 
plaster-covered columns may be of white pine left 

in the rough, but all detached parts shown in the 
interior of the building are of yellow pine dressed, 
and the corners slightly rounded. The rafters are 
bridged at each bearing and in the center of each 

span with 2-in. plank bridging 
the full width of the rafters. The 
roofs will be covered, except at 
skylights, with 1x6-in. dressed 
and matched flooring boards, 
driven close, blind nailed to every 
bearing and furred up where 
necessary to form a shed to throw 
off the water. All furring for 
plaster work on walls, cornices 
columns, capitals, ceilings of 
lobbies or vestibules, etc., to be off sufficient 
strength and stiffness to affort good bearing for 
the outer covering of plaster, and to be firmly se- 
cured in place. The plaster covering extends over 
all surfaces except the roof. The center sash of 
each group of windows in the first and second stq. 
ries, and every alternate sash in the clearstory is 
pivoted in the center. The exterior steps leading 
to terraces and loggias have strong plank stringers, 

Yin. risers, and 1%-in. trends fitted with nosing 
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and scotia. The gallery and bridges across the 
building will be floored with 7% x 3%-in. faced, kiln 
dried, long leaf yellow pine, dressed and matched, 
fitted close to walls, driven close, blind nailed, and 
having all joints over bearings. 


Railway Exhibits. 


The classification of the exhibits of the Trans- 
portation Department was given in full in our issue 
of Sept. 20, 1891, and some particulars of the ex- 
tensive historical exhibit to be made by the Bal- 
timore & Ohio R. R. were given in our issue of July 
28. Mr. Willard A. Smith is chief of the De- 
partment of Transportation Exhibits, and we learn 
from him that there will be about 47 locomotives 
exhibited by American contract builders, eight 
modern American locomotives built by railway 
companies and 15 European locomotives. In addi- 
tion there will be a large number of reproductions 
of historical engines, the Baltimore & Ohio R. R. 
Co.'s exhibit including 20 or 30 of these. Outside 
the building will be two immense American loco- 
motives erected on masonry pedestals, one of these 
being a Vauclain four-cylinder compound decapod 
engine (with five pairs of driving wheels and a 
ten-wheel leading truck) built by the Baldwin Lo- 
comotive Works, Philadelphia, Pa., being a dupli- 
cate of an engine built by them for the New York, 
Lake Erie & Western R. R. The following notes 
will give some idea of the exhibits: 

The Baltimore & Ohio R. R. will have an ex- 
haustive historical exhibit, including reproductions 
of English and American locomotives and cars, 
specimens of track, an interesting series of en- 
gravings, etc., as well as an exhibit of the historical 
and modern equipment of the road. There will be 
the track as laid on the first 14 miles (opened May 
24, 1827), with strap rails on wooden stringers; the 
first locomotive, “York,” built by Phineas Davis 
and purchased for $4,000; the first wagons and 
passenger cars, pulled by horses before engines 
were used, and the old “grasshopper” engines, some 
of which are still in service. The company has 
appropriated $55,000 for its exhibit. The Penn- 
sylvania R. R. will have tracks laid with its 100-Ib. 
rails 60 ft. long (Engineering News, July 21, 1892), 
upon which will be an express locomotive and a ves- 
tibuled train similar to the New York and Chicago 
Limited. There will also be the company’s block 
signal equipment, and a pass*nger station with over- 
head bridge, etc., which will be outside the Trans- 
portation Building and at its south end. The ex- 
hibit is expected to cost $60,000. The New York 
Central & Hudson River R. R. will exhibit the 
first engine and train run in America, which ran 
on the old Mohawk & Hudson R. R., from Albany 
to Schenectady, N. Y., July 31, 1832. There will 
also be one of the first railway stations and other 
historical exhibits, in addition to the signal plant 
and the modern engines and cars of this road, in- 
cluding one of the great engines used to haul the 
Empire State express, the fastest regular long dis- 
tance train in the world. The Old Colony R. R. wll 
exhibit old and modern engines and cars. The 
Canadian Pacific Ry. will exhibit a transconti- 
nental train, consisting of engine and tender, bag- 
gage car, colonist sleeping car, first-class car, and 
buffet sleeping car. 

The Pullman Palace Car Co., Wagner Palace 
Car Co., and Krehbiel Palace Car Co. will have ex- 
tensive exhibits. The Jackson & Sharp Co., Wil- 
mington, Del., will build a mail car for exhibit, and 
also enter as an exhibit the open cars for the ele- 
vated electric railway in the grounds. The Pneuma- 
ticGate Co, will have a working exhibit of its cross- 
sing gates. An historical exhibit of tickets, timeta- 
bles, ete., has been specially prepared by Mr. George 
De Haven, general passenger agent of the Chicago 
& West Michigan KRy., and will be placed in a 
model railway ticket office about 40x15 ft. Il- 
lustrations, engravings, etc., of transportation sys- 
tems in various countries will be shown by Har- 
per Bros., Scribner & Sons, the Century Go., etc. 

The foreign railway exhibits will include a large 
historical collection of old types of English track, 
sent by Mr. C, E. Stretton, of England, and a num- 
ber of old engines or reproductions of them, and 
several English railway companies will make ex- 
hibits. The governments of France, Germaay, 
Belgium and Austria will send engines, cars, 
models of stations, bridges, etc., of the state rail- 
ways, and there will also be a large relief map of 


the Gothard Railway in Switzerland. There is no 
doubt that the railway exhibits in this depart- 
ment will be very comprehensive and interesting 
from an historical and technical point of view, and 
interesting to the general public as well as to engi- 
neers and railway men. The above notes rete 
only to the railway exhibits in the department, but, 
as will be seen by reference to the classification in 
our issue of Sept. 26, 1891, the scope of the de- 
partment comprises every means of transportation, 
from perambulators, elevators and canoes, to loco- 
motives, steam and sailing ships, air ships, cash 
railways, carriages, ete. 
Fine Art Exhibits. 

The Art Building (Eng. News, Feb. 13, 1892), is 
a fire-proof structure built at a cost of $500,000 to 
$600,000, to the designs of Mr. C. B. Atwood. The 
allotment of wall space to the various countries 
is as follows, the number of square feet represent- 
ing the hanging space: 

Lin, ft. . Sq. ft. 

United States 2,475 Norway...... 0 8,462 

Great Britain 1,401 ; 7,005 
193 895 Denmark.... . 

2.082 

Germany... 1,438 

866 


Austria. ...... 
Belgium 


11.554 658 
12.318 Japan 206 
12,410 Mexico 125 

As in many of the other departments the space 
applied for had to be cut down in many cases, the 
aggregate amount asked for exceeding the total 
available space. The space allotted to Great Bri- 
tain, Germany, ete., includes, as a rule, that for 
their colonies. The picture line is 30 ins. above 
the floor. The four great galleries in the nave and 
transept will be devoted to the collections of sculp- 
ture and monumental decoration, as well as to ar- 
chitectural exhibits. The two annexes were pro- 
vided for in the original design and are in harmony 
with the main structure. It is not expected that 
this collection will equal that at the Paris Exposi- 
tion of 1889, because many foreign artists are not 
willing to risk the transportation of their pictures 
across the ocean, and there are also many pictures 
owned abroad by governments or galleries which 
cannot be removed from the country. 

Manufactures and Liberal Arts. 

The great building described and illustrated in 
our issues of July 28 and Sept. 1 and 8, 1892, was 
intended to accommodate the Department of Man- 
ufactures and the Department of Liberal Arts, but 
a separate building has been provided for some 
groups of the latter department, including that of 
education. Notwithstanding the vast amount of 
space in this building, it has been found necessary 
to cut down the applications of exhibitors to such 
a degree that many protests have been made. The 
most important group of the Liberal Arts which 
will be housed here are music, hygiene, medicine 
and surgery, books and literature, physical re- 
search, engineering and architecture, and religious 
and social associations. . 

The growth of public interest in these subjects 
may be seen from the statistics of space alloted to 
them in previous exhibitions. At Philadelphia, in 
1876, these groups, including education, occupied 
35,782 sq. ft.; at Paris, in 1878, 111,000 sq. ft.; at 
Paris, in 1889, 304,300 sq. ft. But of this latter 
amount a large part was given up to safes and the 
miscellaneous exhibits from other countries, so 
that the last Paris exhibition gave only about 244,- 
000 sq. ft. Archaeology and ethnology were also 
included in this area. At Chicago these two latter 
groups, with the educational exhibit, are provided 
for elsewhere, so that the amount of space given 
to the liberal arts is more than double that given 
to it at Paris in 1889, and ten times that at the 
Centennial in Philadelphia. It is not intended that 
any heavy machinery shall be operated in this 
building, but electric power will be furnished for 
light machinery. 


Naval Exhibit. 


The naval exhibit (Eng. News, Feb. 13, 1892), will 
be of special interest to visitors from the western 
portion of the country,who have never had an oppor- 
tunity of seeing the vessels of the new navy. It 
includes a full-sized model of a cruiser, on piling in 
the lake. The hull of the vessel is of brick and 
the upper section of timber framing and staff cov- 
ering. The ship is surrounded by water, and has 
the appearance of being at anchor. It has al] the 
fittings that’ belong to the sea-going craft, such a» 


turrets, military mast, guns, boats, torpedo tubes, 
nets and booms, anchors, ete. Officers and sea- 
men, detailed from the regular service, will man 
the vessel and give drills with the guns. The bat- 
tery consists of four 13-in. breech-loading rifles in 
the two turrets, eight 8-in. and four 6-in. breech- 
loading rifles, 20 6-pounder and 6 1-pounder rapid- 
fire guns, two Gatling guns and six torpedo tubes. 
This imitation cruiser was designed by Mr. F. W. 
Grogan, architect of the naval exhibit, under the 
direction of Capt. R. W. Meade, U. S. N. The 
cost of this structure is about $100,000, and to all 
intents and purposes it will: prove as satisfactory 
to visitors as if they had seen one of the $3,000,000 
cruisers built by Cramp & Sons. The canals and 
locks between Chicago and the seashore prevent 
the presence of one of the ships of the new navy, 
even if there had been no clause in the treaty be- 
tween this country and Great Britain, which stipu- 
lates that neither nation shall keep on the great 
lakes more nayal armament than two gunboats. 
Decoration. 

Most of the decorative work is colossal. It is 
necessarily so because the surroundings would 
otherwise dwarf it into insignificance. Daniel C. 
French’s statue of the Republic is 60 ft. high, and 
stands at one end of the main basin of the system 
of lagoons. Back of this is the peristyle which 
forms part of the casino. At the other end of the 
basin, behind the Administration Building, is the 
fountain designed by Frederick MacMonnies. 
The fountain represents the progress of Columbia. 
In a cireular pond, which overflows in a series of 
cascades into the lagoon, is a Greek barge. On a 
raised dais, supported by cupids, holding garlands, 
is the figure of Columbia, seated in a Greek chair, 
and the barge is rowed by eight standing women, 
four on each side, representing the arts and 
sciences. A winged figure of fame stands at the 
prow and Time _ holds the steering oar. 
The statue of Diana, designed by St. Gaudens for 
the tower of the Madison Square Garden, in New 
York, has been removed from that building to the 
top of the dome of the Agricultural Building. All 
the summer men have been at work building stat- 
uary. A wooden framework was first made, to 
which were attached wire screens, pieces of gas 
pipe, laths, ete., and over this framework was laid 
a coating of plaster, which gradually was made to 
assume human shape, and on top of these immense 
buildings the lines of the colossal statues are very 
effective. 

Fire Protection. 

The care which has been taken to have every- 
thing in the park in keeping with its surroundings 
is shown in the buildings erected for fire engine 
houses, which are neat in design and finished with 
aus much care as the main buildings. There are 
several of these two-story, staff-covered, white en- 
gine houses scattered through the grounds. They 
are the most visible signs of the precautions which 
have been taken against fire. Everything has been 
done to guarantee exhibitors from loss and the pub- 
lie from panic. The buildings are as nearly fire- 
proof as they can be, and engines, hose carts, or 
chemical apparatus are provided in abundance. 
The grounds are patrolled by uniformed police 
aight and day. 


CIVIL ENGINEER VS. MULE. 

Some time in the fifties, in Oregon, says Mr. John T. 
Campbell, in “Science,” a party of prospectors took a 
mule teain, wagon, and camping equipage on a pros- 
pecting tour. In order to be correct in their local 
geography, and to retrace their steps should they find 
anything worthy of a re-visit, they took a civil engineer 
along, who took the bearing of every course and the 
distances was chained. 

When they gave up the prospecting enterprise, their 
route had been so tortuous that they decided to take 
the direct route for the home camp. ‘The engincer 
footed up the latitudes and departures of the courses 
run, and made a calculation of the course home. and 
all struck for the home camp. When they reached the 
end of their course, night had overtaken them, and 
they found themselves, not in the home camp, but in 
the woods, with no objects or land-marks that any of 
the party could recognize. 

As the engineer took no “back-sights,” or check bear- 
ings, he said that local attraction somewhere in their 
journey had thrown him off a little but that they 
were in the neighborhpod’ of the home camp. At this, 
the driver turned one of his mules loose, which went 
directly to the camp, about three-quarters of a mile 
distant. As the mules were not allowed to run at 
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large, for fear of wandering off or being stolen by 
Indians, this mule had never before been over that 
route and must have had a sense of direction. It was 
a joke on the engineer which he did not relish, though 
it had great “staying qualities.” 


PERSONAL. 


Mr. M. F. Case, at one time Chief Engineer of “the 
Union Pacific Ry., died at Findlay, O., Dec. 12, at the 
age of 67. 

Mr. L. C. Fritche has been appointed Engineer of 
Maintenance of Way of the Ohio & Mississippi R. R., 
with headquarters at Cincinnati, O. 


Prof. R. H. Thurston, of Cornell University, hus been 
appointed a member of the Advisory Council of Eng'- 
neering and Marine Architecture at the World’s Col- 
umbian Exposition. 

Mr. Wm. T. Gould, for several years past Assistant 
Engineer of the St. Louis Transfer Ry., St. Louis, Mo., 
and East St. Louis Connecting Ry., East St. Louis, IIl., 
has been appointed resident engineer of the Texas Cen- 
tral Ry. 

Mr. F. W. Brown, who has been employed on the 
Mayfield extension of the Gloversville water-works 
during the past season as constructing engineer, bas 
opened an office at 31 North Main St., Gloversville, 
N. Y., and will carry on a general engineering business. 

Mr. William B. Cogswell has been appointed a mem- 
ber of the Board of Water Commissioners at Syracuse, 
N. Y., for the unexpired term of Mr. Peter B. Me- 
Lennan, resigned. Mr. Charles Hubbard has been reap- 
pointed for the term of six years beginning Jan. 2. 
1893. Mr. Cogswell is Engineer and General Manager 
of the Solvay Process Co. and the Tully Pipe Line Co., 
of Syracuse. 

Mr. Joseph N. DuBarry, M. Am. Soc. C. E., and M. 
Inst. C. E., Second Vice-President of the Pennsylvania 
R. R., died in Philadelphia, Pa., Dec. 17. He was 
born at Bordentown, N. J., Nov. 30, 1830. In 1847 he 
entered the service of the Pennsylvania R. R. as a 
rodman, and for three years he was engaged on the 
preliminary surveys and location between Altoona and 
Pittsburg. In 1850 he was made Assistant Engineer 


of construction. From May, 1852, to May, 18538. he 
was Principal Assistant Engineer of the Sunbury 


Division of the Sunbury & Erie, and to the spring of 
1856 he was Principal Assistant Engineer on the loca- 
tion and construction of the North Pennsylvania R. R. 
He was also an assistant engineer on the Sand Patch 
tunnel of the Pittsburg & Connellsville R. R. In 1856 
he was appointed Principal Assistant Engineer of the 
Southwestern branch of the Pacific R. R. of Missouri, 
and in 1858 became Superintendent and Engineer of the 
Western Division of the Pittsburg, Fort Wayne & 
Chicago R. R., which was built through to Chicago 
under his direction. Upon the completion of this work 
Mr. DuBarry was made Superintendent of the Western 
Division, extending from Crestline to Chicago, 280 
miles, and in December, 1861, he was appointed Gen- 
eral Superintendent of the Northern Central R. R. He 
also superintended the construction of the Baltimore 
& Potomac R. R. tunnel, at Baltimore, Md. In 1875 he 
was appointed Assistant to the President of the Penn- 
sylvania R. R., and in 1882 was made Third Vice- 
President, having supervision of all construction and 
improvement works, and superintended many important 
works. He was elected Second Vice-President in 1888. 


Mr. H. Stanley Goodwin, M. Am. Soc. ©. E., Gen- 
eral Eastern Superintendent of the Eastern Division 
of the Philadelphia & Reading R. R., died at 
Bethlehem, Pa., Dec. 25. He was in his 61st year. 
Mr. Goodwin was best known as General Sup rinten- 
dent of the Lehigh Valley R. R., which position he held 
for many years and practically until the time of his 
death, although his title was changed when the road 
was acquired by the Philadelphia & Reading R. R. some 
months ago. He began his railway service in 1852 
as a rodman on the Delaware, Lackawanna & Western 
R. R., and was Chief Assistant Engineer of that road 
from June, 1853, until March, 1857. For a year after 
that he was Principal Assistant Engineer of the Hon- 
duras Interoceanic Ry. From November, 1858, 
to *June, 1860, he was Resident Engineer of the 
Western Division of the Pittsburg. Fort Wayne 
& Chicago R. R. During the early years of the 
war he was Superintendent of the Catawissa R. R., 
and from April, 1863, to April, 1866, he was Chief En- 
gineer of the Northern Central R. R. He then moved 
to Bethlehem, and from April, 1866, to December, 1882, 
was General Eastern Superintendent of the Lehigh 
Valley R. R. For the last ten years he has been gen- 
eral Superintendent of that system, and when it was 
acquired by the Philadelphia Reading K. R., President 
McLeod recognized his value and appointed him General 
Eastern Superintendent of the Philadelphia & Read- 
ing R. R. He was affectionately regarded by railway 
men and by his townspeople. He was an instructor in 
elvil engineering at Lehigh University in 1868 and 1869, 
under Dr. Coppee’s administration as president. 
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NEW PUBLICATIONS. 


THE TRANSITION-CURVE FIELD-BOOK. Contain- 
ing Full Instruction for Adjusting and Locating a 
Curve nearly identical with the Cubic Parabola in 
Transition between any Circular Curve and Tangent. 
Simplified in application by the aid of a General 
Table. and illustrated by Rules and Examples. 

Also Tables of Radii. Sines, Tangents, Versines and 

External Secants. By Conway R. Howard, C. E. 

New York, John Wiley & Sons. 12mo, flap, pp. 


109, 49 pp. tables. $1.50. 
THE RAILROAD SPIRAL. The Theory of the Com- 
pound Transition Curve, reduced to Practical 


Formulas and Rules for Application in Field-Work. 
With complete Tables of Deflections and Ordinates 


for 500 Spirals. By Wm. H. Searles, M. Am. Soc. 
( E. Sth Edition. New York. John Wiley & 
Sons. 12mo, flap, pp. 95, 42 pp. tables. $1.50. 


In our review of the above works on transition curves 
in our issue of Dee. 15, the price in each instance was 
given as $1, instead of $1.50. 


SOCIETY PROCEEDINGS. 

SOUTHERN AND SOUTHWESTERN RAILWAY 
CLUB.—At the November meeting Mr. P. W. Gentry. 
of the Richmond & Danville, described the method 
adopted on that road for reducing oil consumption on 
locomotives. Oil cans of standard capacity are fur 
nished to each engine, and a reliable man is intrusted 
with the duty of filling the cans, charging the oil, and 
inspecting and repairing all leaky or defective cans, 
looking out especially for broken spouts or those with 
enlarged nozzles at the ends. All oil cups and oiling 
devices on locomotives are standard, and engineers are 
encouraged to keep their feed regulators working as 
uniformly as possible. There is also a regular system 
of inspecting, packing and cleaning oil holes, oil boxes 
and oil cups by the enginehouse crew, and this has 
been found absolutely essential when engines are run 
first in, first out. 

The subject of driving boxes was then taken up and 
the common trouble from the breakage of the flanges 
on cast iron boxes was discussed. Several members ex 
pressed themselves in favor of a solid bronze box. A 
committee will report on this subject at the next meet- 
ing, on Jan. 9, when the reduction of oil consumption, 
staybolt inspection, material for piston rods, with 
methods of piston rod fastening and experience with 


compound locomotives, will also be considered. The 
following officers were elected: President, Pulaski 
Leeds; Vice-Presidents, Jas. Meehan, A. W. Gibbs; 
Treasurer, A. G. Steinbrenner; Secretary, S. A. Char- 
piot. 

INDIANA ENGINEERING SOCIETY.—The annual 
meeting will be held at Smith Bend, Ind., Jan. 24, 2 


26, 1893. Matters of interest to county surveyors, muni- 
cipal, drainage, railway and road engineers, will be 
sdicussed. The meetings will be held at the University 
of Notre Dame. Everett B. Vawter, of Lafayette, Ind., 
is Corresponding Secretary. 

AMERICAN SOCIETY OF CIVIL ENGINEERS.—At 
the meeting on Dec. 21, Mr. J. F. Crowell in the 
chair, a paper on “The Shone Hydro-Pneumatic Sys 
tem of Sewerage,’’ was read by Mr. U. H. Broughton. 
engineer for this system in the United States. The 
Shone system was very fully described in our issue of 
Aug. 4. By it the sewage flows through small pipes to 
ejector chambers, and is discharged thence automati- 
aclly to the outlet by compressed air acting directly 
upon the sewage. It uses a minumum of water, and 
the apparatus is so arranged that no strainers are re- 
quired; hence it is claimed to be much less trouble- 
some than pumps. The system is very effective in 
the drainage of large buildings, where the basements 
are below the level of the sewers in the streets. 
Yhere is an absolute barrier in such cases from a 
reverse flow of sewage o¢ sewer gas from the street 
to the building. A case as mentioned of such an in- 
stallation having been in use in Chicago for 2% years 
without a single stoppage. Mr. Broughton described the 
system as applied to the drainage of Rogers Park, 
Tll., a suburb of Chicago, containing an area of about 
1,100 acres, a considerable portion of which lies but 
4 to 8 ft. above high water in the lake. There are 9.6 
miles of sewers on the combined system, 3.7 miles of 
storm water drains, and 3.7 miles on the Shone sys- 
tem. The latter drains 214 acres, divided into three 
sections. The pipe sewers are all 8 ins. diameter, and 
the joints were made by using, first, a hempen gasket, 
then Portland cement mortar forced in with a wooden 
rammer, and then pressing more mortar in with the 
fingers until the joint was full. No covering was al- 
lowed until the mortar was set, and after all house 
connections were made a test for the leakage through 
9,200 ft. of sewer gave only 15 gallons per min., and 
this was due to seepage at the manholes. The sewers 
were started at 6 ft. below grade, and at the ejectors 
were 14 ft. below. Each ejector has a capacity of 300 
gallons, and there fs one in reserve at each station. 
The station most remote from the air compressor is 
5,070 ft. distant. There are 1% miles of light cast iron 
pipe for the air; and the cost of the 3.7 miles of sewers, 
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with air pipe, air compressing machinery, and ejector 
chambers, was $52,400, from which 10 should 
deducted for discount on assessment warrants 
The system at the World's Columbian Exposition at 
Chicago, provides for between 3,000 and 4,000 water- 
closets, urinals, and wash basins. There are 26 ejector 
stations, varying in capacity from 60 to 600 gal 
lons per min., and having a united capacity of 17,00),006 
xzallons in 24 hours; and this is said to be a larger plant 
than would be required for the removal of the sewage 
of any city in the United States, with ten exceptions. 
a minimum grade is 1 in 2%). Vitrified sewer pipes 
ly ft. long, and with deep sockets, are used. There 
are 5 miles of cast iron pipes 2 to 10 ins. diameter, laid 
ut an average depth of 414 ft., and 4.8 miles of cast 
iron sewage discharge pipe, 6 to 30 ins. diameter. The 
maximum lift of the sewage is 6754 ft... and the maxi- 
mum total head pumped against is 107% ft. The air 
pipe line was tested to 90) Ibs. after laying without 
appreciable loss, and the pressure maintained will be 


be 


47 Ibs. to the sq. in. There are four wrought tron 
receiving tanks 32 ft. diameter and 55 ft. high, in 
which the solid matter will be precipitated by chemi 


cals, and afterward pressed into cakes and burnt. The 
effivent will be run into the lake. 

In the discussion Mr. Saunders referred to an arrange 
ment proposed by him for Plainfield, N, J.. by which 
the sewage would flow to collecting chambers, and the 
liquid matter be forced by air pressure into subterran: an 
water channels, below a stratum of clay, 
pollution of the surface end ‘would result. 
however, thought this a very unsafe 
method of disposal. Mr. Fteley thought there was 
danger of clogging of the valves and consequent 
bursting of the chamber and overflow of sewage 
Mr. Stearns was disposed to favor steam 
for forcing the sewage to the outfall. Mr 
stated that the Shone system has proved very 
in service, and possesses the advantage 
that no screening is required. The 
a complete plant for a large city 
lin. ft. of pipe. 


so that 
Mr. 
and. undestrable 


be 


Croes, 


, and 
pumping 
Broughton 
reliable 
over pumping 
estimated cost for 
averaged $1.25 per 


COMING TECHNICAL MEETINGS, 


CIVIL a FOCIETY OF ST, PAUL, 
Jan,2, Secy,. C, L, Annan, City Engineer’ 8 Office, 
CIVIL ENGINEERS: CLUB OF CLEVELAND. 
Jan, 3, Secy., Chas, 8, Howe, Case School 
ENGINEERS’ SOCIETY OF PIICENIX VILLE, 
Jan, 8, Secy., W. Halliburton, 
WESTERN SOCIETY OF ENGINEERS, 
Jan, 4, Secy., Jno, W. Weston, 51 Lakeside Bidg., Chicago, 
AMERICAN SOCIETY OF CIVIL ENGINEEKs, 
Jan. 4, Annual meeting, Jan. 15,19. Beey,, ¥, Collingwood, 
127 East 23d St.. New Yor?,. 
ENGINEERS’ CLUB OF 8ST. LOUIS, 
Jan. 4. Seey,, Artbnr Thacher, Odd Fellows’ Rutidirg, 
ASSOC IATION OF CIVIL ENGINEERS OF DALLAS, 
Jan. 6. Secy., E. K. Smoot, 808 Commerce St, 
TEC HNICAL “SOCIETY OF THE PaCIFIC COAST, 
Jan. 6, Seey., O, Von Geldern, 719 Market St., San Francisco 
NORTHWEST RAILROAD CLUB, 
Jan, 7, Union Station, St, Paul, 
MONTANA ey i OF CIVIL ENGINEERS. 
Jan, 7. , F. D. Jones, Helena, 
swebisH ENGINEERS’ OLUB, 
Jan. 7, Secy., P. Valentine, At 231 Union 8t.. Brook'yn. ar? 
646 North 10t" St., Philadelphia. At 180 La Salle St., Chicago 
Secy., John Eri son, 
ENGINEERS’ CLUB OF PHILADELPHIA, 
Jan 7, 1192 Girarc St. Secy., L. F. Rondinella, 
WISCONSIN POLYTECHNIC SOCIETY, 
Jan, 9, Seey., M. F, Schinke, City Hall, 
ENGINEERS’ CLUB OF KANSAS CITY. 
Jan. 9, Secy,, Waterman Stone, Baird Building, 
NORTHWESTERN SOCIETY OF ENGINEERS, 
Jan. 10, Secy,, D, W. McMorris, Burke Block, Seattle, Wash. 
DENVER SOCL2TY OF ENGINEERS AND ARCHITECTS, 
Jan, 10, Secy,, Geo, H, Angell, 35 Ja: obson Block, 
ATLANTA SOCIETY OF CIVIL ENGINEERS, 
Jan. 10, Seey,, Parker N, Black, Capito) Block. 
CIVIL ENGINEERS’ ASSOCIATION OF KANBAS. 
Jar. 11. Wichita. Kan. 
NEW ENGLAND KAILROAD CLUB, 
Jan. 11, Secy,, F. M Cvrtis, 0, C, R. B., Boston. 
ENGINEERS’ CLUB OF MINNEA POLIS, 
Jan. 12, Secy., F. W. Cappelen, 1628 Hennepin Ave, 
ENGINEERS" AND ARCHITECTS’ CLUB OF LOUISVILLE, 
, Edward Mead, Norton Building, 
eNoinseRin ASSOCIATION OF THE SOUTH, 
Jan estins Landreth, Nashville, Tenn 
soitrit ERN TRAC K AND — ASSOCIATION, 
Jan, Becy., Meeker, St, Pau! 
eNOINERnS” soci OF WESTERN PENNSYLVANIA, 
Jan, 17. Clark, Pittsburg, 
WESTERN BAILWAT DLUB, 
Jan. 17, Rookery Building, Chi Secy., W. H. Marstc! 
BOSTON SOCIETY OF CIVIL ENGINEERS, 
Jan, 18. Seey,, 8. E, Tinkham, 36 Broomfield St. 
MICHIGAN ENGINEERING SOCIETY. 
Jan. 17,18, 19. Annual meeting at Lansing, Mich. Seoy 
¥. Hodgman, Climax, Mich, 
SOUTHERN AND SOUTHWESTERN RAILWAY CLUB. 
Jan. 19, Atlanta,Ga, 8 , F, A. Charpiot, Macon,Ga, 
NEW YORK RAILROAD CLUB. 
Jan, 19, Secy., H. G. Prout, 73 Broadway, N.Y. 
ENGINEERS’ CLUB OF CINCINNATI 
fon 30. Sear, 2. teen, 2 Wa St. 
SCANDINAVIAN | ENGINEERING SOCIETY OF CHICAGO 
Jan, 19, Franson, Portlane Block, 
TACOMA 80C try OF ENGINEERS AND ARCHITECTS, 
Jan, 20, 201 Washin Butiding, 
CANADIAN awa as OF CIVIL ENGINEERS, 
an. 20, Secy,, C. H. McLeod, Montreal, P, Q, 
CENTRAL CaiLWaY CLUB. 
Jan, 25, 8. W. ee , EB. Snffalo, N. Y., Iron Works, 
ER 


INDIANA F ENGIN ING SOCIETY. 
25,26. Annual mesting at South Bend, Ind, Seey., 
B Va wter, Lafayette, I 
AMERICAN INSTITUTE OF’ MINING ENGINEERS, 
Feb, 21, “ Annual meeting, Montreal, Que, Secy,, R, W 
Raymond, 6 Burling Slip, New York, N. » 
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club rates are allowed. i 

The date when the subscription expires is on the ad- 
dress label on each paper, the change of which to a subse- 
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ADVERTISING RATES: 2 cents per line agate 
measure. Schedule sent on request. Changes of ad- 
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Advance summaries of the records of tracklaying 
collected at this office show that not far from 4,100 
miles of new railway line were built in the United 
States during the calendar year 1892. These fig- 
ures we believe to be substantially correct and cer- 
tainly not exaggerated, although it is to be remem- 
bered that in order to publish our summary at 
such an early date many of our reports must neces- 
sarily be sent in some days before the close of the 
year, and tracklaying on lines where work is in 
progress has to be estimated. Delayed reports 
may also cause some slight changes from the above 
total, but, on the whole, the final and revised fig- 
ures will probably not vary’ more than 100 
miles either way from the figures given, and proba- 
bly not so much. This addition of 4,100 miles of 
new railway during the year just passed brings the 
total railway mileage of the United States up to 
174,700 miles or about 45% of the total railway 
mileage of the world. In a future issue we shall 
publish a detailed list and map showing the length 
and location of each line of new railway built, and 
shall leave the detailed discussion of the railway 
work of the year until then. The very important 
part which long extensions by the older companies 
play in the railway work of 1892 should, however, 
be noted. Our records show that 1,583 miles, or 
39.4% of the total track laid has been built by 
nine companies. The longest of these extensions 
is the Pacific extension of the St. Paul, Minneapo- 
lis & Manitoba R. R. to Puget Sound, 558 miles 
in Montana, Idaho and Washington. Among the 
other more noteworthy additions by single com- 
panies are: The Lehigh Valley and Adirondack & 
St. Lawrence, in New York, 58 miles and 150 
miles respectively; the Wabash in Ohio, Indiana 
and Illinois, 161 miles; the Burlington & Missouri 
River, in Nebraska and Wyoming, 124 miles; the 
Minneapolis, St. Paul & Sault Ste Marie, in North 
Dakota, 88 miles; the Norfolk & Western, in Vir- 
ginia and West Virginia 128 miles, and the Chi- 
eago, Rock Island & Pacific, in Nebraska, Indian 
Territory and Texas, 148 miles. Aside from these 
few long extensions the track has nearly all been 
laid on short branches and extensions to develop 
local interests or afford shorter and more favorable 
routes for existing traffic. 


0 


The comprehensive paper discussing methods of 
keeping railway lines clear of snow, which we 
print on another page, sets forth some facts and 
principles which deserve attention. As the author 
points out, the trouble experienced from snow on a 
railway will vary inversely with the preparations 
which have been made for keeping the line clear. 
The Canadian roads, which have the heaviest snow- 
falls to meet, do not suffer from snow blockades 
more frequently than roads in sections of the 
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United States where the regular snowfall is much 
lighter, and where severe snow storms are so rare 
that adequate preparations are not made to meet 
them. 

It will be noticed that the author does not assign 
a large place to the machine plows in the work of 
snow clearing. For clearing out a deep cutting, or a 
road or side track covered with packed snow to 
a depth of several feet, they are invaluable, and 
will do more and better work than a large gang 
of hand shovelers; but the cut or siding should not 
have been allowed to drift full. “Keep the road 
open” is the great principle to be followed in fight- 
ing snow. There is power enough in the locomotive 
equipment of almost any railroad to keep its tracks 
open in any storm, if it is only rightly applied. 
The chief reason why blockades occur is that 
too little attention is paid to this important prin- 
ciple. Heavy freights are kept moving when their 
engines should be pushing snow plows. Again 
there is probably too much reliance on push plows 
and too little on engine nose plows for clearing 
snow. Because of the labor in taking off 
and putting on, engine nose plows are usally 
made too small and too light. If properly made 
they will break their way through a drift of con- 
siderable depth, and if made with a square nose, 
as they should be but seldom are, they can run 
into a drift at good speed with very little danger. 
By cutting down freight trains to a size which lo- 
comotives can handle easily at good speed, and 
putting engine nose plows on the front of all loco- 
motives on the road, traffic can be kept moving 
and the road can be kept open. 

Of course it is needless to say that an even snow- 
fall of any depth which ever occurs can be handled 
readily by the engine nose plow. It is the drifts 
which cause the blockades on a road. But if 
plows are kept moving over the road at frequent 
intervals the drifts will not have time to form so 
deep that the plow cannot break through them. 
So far as possible snow fences should be used to 
prevent the formation of drifts. The few places 
where bad drifts will form in spite of these pre- 
cautions should be well known to the section gang 
and should be carefully watched when the snow 
is drifting. A little work in cutting off the edge 
of the drift, or cross-trenching it if necessary, will 
keep it in safe shape for the locomotives to buck. 

To show how little locomotive equipment is 
really necessary to prevent blockades, it will cer- 
tainly be agreed that an engine movement over 
the road once in five hours will prevent the for- 
mation of drifts so deep that a large nose plow 
cannot go through them. This means on a 
road 100 miles in length only 960 miles per 24 
hours (remembering the fact that an engine must 
move part of the time over track which it has 
just gone over). At an average speed of only 20 
miles per hour and 12 hours service per day for a 
locomotive and crew, this work can be done by 
four locomotives. Since the regular trains mov- 
ing over the road will do a considerable part of 
the work of keeping the road clear, it is apparent 
that a very small locomotive equipment put on 
the road and kept in motion will prevent a snow 
blockade. 

—_——_____—_—_— 

The city of Brooklyn stands in continual danger 
of a water famine, owing to the very small mar- 
gin between the pumping capacity of its water- 
works and its consumption of water. Mr. Robert 
Van Buren, M. Am. Soc. ©. E., Chief Engineer of 
the Department of City Works, has just renewed 
his urgent appeal of May 11, 1892, for increased 
pumping facilities, and he now asks in addition 
for the construction of more storage ponds and 
a third water supply conduit about 13 miles in 
length. The total daily pumping capacity of the 
works is 80,000,000 gallons. For the four months, 
June to September, 1892, the average daily pump- 
ing was about 71,000,000 gallons and the aver- 
age daily consumption about 72,000,000 gallons, 
the deficiency being made up from water stored in 
the distributing reservoirs. In the period named 
the maximum daily consumption was as high as 81,- 
000,000 gallons. Mr. Van Buren’s recent recommen- 
dations had hardly been written when the shaft 
of one of the 15,000,000-gallon pumping engines 
broke, leaving an available capacity during the 
four or more weeks necessary for its repair of 
only 65,000,000 gallons. The old brick conduit, 


Dec. 29, 1892. 


which broke Nov. 21, 1891 (Eng. News, Nov. 28 
and Dec. 5, 1891), entirely cutting off water from 
the pumps for about 56 hours, is now paralleled 
by a smaller cast iron conduit, so that one danger 
has been lessened, that of having no water to 
pump. But the danger noted already remains, 
that of not having available engines to pump the 
water. So far as can be learned, the lack of 
prompt action in enlarging the Brooklyn water- 
works lies with the city aldermen, for the annual 
and special reports of Mr. Van Buren and the 
recommendations of Mr. John P. Adams, Com- 
missioner of City Works, show that the necessity 
for extensions has existed for several years. Last 
summer the mayor of Brooklyn, Mr. D. A. Boody, 
tried to call the city council together to take steps 
to secure more pumps, but was unable to do so. 
It has been hinted that the proposed methods of 
letting the contracts or supervising the work de- 
prive the city aldermen of all opportunity to se- 
cure direct pecuniary benefit. Whether or not 
this be true is not to be judged here, but Brooklyn 
certainly has an unusually low margin between 
its consumption and pumping capacity. 

Since the above was written the New York 
Tariff Association, for determining the fire insur- 
ance rates of greater New York, have passed the 
following resolution, which is said to apply to all 
buildings in Brooklyn, except dwellings: 

Resolved, That until such time as the fire department 
in the city of Brooklyn shall have been improved to the 
satisfaction of the fire underwriters, expressed through 
this association, there shall be added to all rates 25%. 
That such addition be made separate, in the form of 
a “rider,’”’ the wording of which shall be promulgated 
by the manager of the association. _ 

No reference is made in this resolution to the 
condition of the water-works, the inefficiency of 
the fire department, it is said, through its too in- 
timate connection with politics, receiving the full 
blame for the large advance in insurance rates. 
It is evident that with a poor fire department the 
danger of a failure or partial failure in the water 
supply of the city is greatly increased. 


Another question of “engineering ethics” has 
come to our attention in connection with the pro- 
posed new impounding reservoir for the city water- 
work at Altoona, Pa. Some time ago the city 
voted $220,000 for improving the water supply. 
The Water Commissioners engaged Mr. ©. W. 
Knight, C. E., of Rome, N. Y., to prepare plans 
and specifications for a new reservoir. As pro- 
posed this reservoir will have a capacity of 360,- 
000,000 gallons, against 60,000,000 gallons capacity 
in the present storage reservoir, which was built 
in 1887-8, with Mr. Knight as engineer. At a re- 
cent meeting of the Select Council a letter was 
presented from Mr. Harvey Linton, City Engineer, . 
which contained the following, and was referred 
to a committee: 
third class and catherine the chest of sae in 
gineer, ordinance 204 is in force. The ordinance ts 
that the city engineer shall devote his entire time and 
attention to the service of the city, having the regulation 
or control of the Jae streets, buildings and sources 
of water ary of the city. This clause seems to have 
been overlooked by everyone interested in the plans 
Sr. 85H RIEU capa setae Parana wate 
Commissioners io prepare plans, etc., for the new reser. 

: Merinting st Nal week aon hi 
reservoir, I think it is advisable to lay this wanton be- 
fore council. 

If the phrase “having the regulation or control 
of the public streets, buildings and sources of 
water supply” was designed to give the city engi- 
neer supervision over the water-works of the city, 
so far as engineering work is concerned, it is evi- 
dent that City Engineer Linton and Mr. Knight 
are placed in unpleasant relations to each other. 
If the phrase “sources of water supply” is intended 
in its more technical sense as meaning the stream 
or body of water from which the supply is drawn 
then certainly the city engineer should be con- 
sulted in connection with a new storage reservoir. 
Mr. Linton’s report as city engineer for the year 
1891 shows that during the year he was called 
upon to do the necessary engineering work connect- 
ed with the laying of new water mains, so that 
his duties have been recognized as extending to this 
class of water-works construction, and if so, why 
not to the doing of engineering work for a new 
reservoir? 

The action of the Water Commissioners in em- 


ploying Mr. Knight as engineer for the new reser- 
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voir was natural enough, both because he was 
employed on the reservoir built some four years 
ago and because it is customary for such bodies 
to employ an outside engineer for such work. 
Nevertheless if the work is properly under the 
supervision of the city engineer the Water Com- 
missioners might reasonably be expected to know 
it. Mr. Knight doubtless accepted the engagement 
in good faith, as Mr. Linton states to be probably 
the case. The principal blame, then, seems to fall 
upon the rather loosely defined duties of the city 
engineer, or perhaps the difficulty is more accur- 
ately accounted for by the general tendency to re- 
gard a city engineer as a person employed to run 
levels and do ordinary work, while more important 
duties are to be intrusted to some outside engineer. 


—— + —— — 


As yet no trouble nor conflict has arisen between 
these two engineers, and it is to be hoped none 
may. But it is obvious that each has something in 
favor of diverse views of the situation, which may 
give rise to antagonism, to the injury of both the 
engineers concerned, of the profession of engineer- 
ing and of the interests of the city and the work. 
All of this risk might be saved if engineers were 
required by established conventions to be a little 
more punctilious in their treatment of each other 
in such matters, which would necessarily compel 
boards of public officials and managers of corpora- 
tions to be so likewise. The constant tendency of 
such boards and managers is to treat their engi- 
neer, not as an officer, but as an employee, who 
has no further rights than to do day by day what 
he is told, and draw his pay therefor on pay day. 
This tendency is injurious to all concerned and im- 
proper. It should be strenuously resisted. But it 
never can be effectively resisted while engineers set 
a bad example by failing to show to each other 
the same punctilious respect which they desire 
that others should show to them when in office. 
If we are shown to a room in a hotel which some 
one else claims is already his, we do not ignore 
his claim and proceed to take possession. Good 
breeding requires that we shall immediately with- 
draw, and leave the question at issue to be decided 
by proper authority. In like manner, in a case like 
that narrated, good breeding requires that the 
latest comer should punctiliously insist on the re- 
moval of all doubt as to the propriety of his ap- 
pointment and the extent of his jurisdiction before 
he accepts the engagement. The individual hesi- 
tates to do this, especially when he thinks the 
objection itself far-fetched (as he will be apt to 
do) because he desires the engagement and dislikes 
to seem “cranky” or “uppish” before a body of 
men which has small opinion of either of them 
except as convenient servants to do a certain class 
of work. He should be aided by established con- 


ventions which have the whole profession behind 
them. 


a 


The New Decimal Association began active oper- 
ations in England in 1890 with the purpose of pro- 
moting the adoption of a decimal system of 
weights, measures and coinage in the United King- 
dom. The prospectus for 1892 is now before us, 
and we notice that the general committee is de or- 
ated with the usual list of English peers, commenc- 
ing with the Duke of Westminister, K. G., and 
ending with a half-dozen of simple lords. But 
among the other names uppended, those of men 
who may be supposed to have some live interest 
in the promotion of this work, are a number of 
prominent English civil engineers, including Sir 
Benjamin Baker, Sir Douglas Fox, Sir Guilford 
Molesworth, Mr. Edward Woods, and Mr. Har- 
rison Hayter, past presidents of the Institution of 
Civil Engineers. 

As to the progress made, it is mentioned that the 
Educational Code has been amended, since 1891, 
so as to recommend the teaching of the metric sys- 
tem in the lower branches of the primary schools. 
Steps are being taken to obtain similar provisions 
in the code of Victoria and other British colonies. 
Effort is now being made to have a Royal Com- 
mission appointed by the present Parliament to 
consider the question of a decimal system in the 
light of recent requirements. The Congress of 
Chambers of Commerce of the British Empire, held 
in London in July, 1892, resolved that “the in- 
troduction of a decimal system of weights, meas- 
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ures and money, is urgently needed in order to in- 
crease our foreign trade, facilitate commerce and 
render elementary education more effective and 
less expensive.” In this connection it may be said 
that over 150 members of the late Parliament 
signed a petition in favor of a decimal system, and 
the leading school boards have also petitioned for 
it, on educational grounds. The metric system is 
proposed for adoption by the members of the asso- 
ciation; but they recommend that weights and 
measures be dealt with first and coinage after- 
ward. This may be wise as far as foreign com- 
meree is concerned; but to the stranger in England 
the absurd money notation is more puzzling than 
anything else, and would seem first to demand radi- 
eal change. It is encouraging, however, to note 
some intelligent and earnest effort in the general 
direction of improvement; and while the United 
States is ahead of England both in the use of a 
decimal system of coinage and in more general use 
of the metric system under certain conditions, we 
ean go much further than we have in simplifying 
our weights and measures along with the United 
Kingdom. 


THE PANAMA CANAL DISCLOSURES. 

Every day adds a fresh chapter to the history 
of the Panama Canal scandal in Paris, and new 
accusations against men once honored and power- 
ful in government and social circles accumulate 
with startling rapidity. Enough evidence has 
been already brought forward to prove that this 
“poor man’s canal,” as Mr. de Lesseps delighted in 
ealling it, was forced upon the people of France 
by a gigantic and wonderfully well organized sys- 
tem of fraud and corruption. And therein lies the 
real iniquity of the transaction. Instead of hon- 
estly and intelligently attempting first of all to 
measure the natural and engineering difficulties to 
be encountered, and to estimate the probable cost 
of. this vast enterprise, the course deliberately se- 
lected by the promoters of the canal was about as 
follows: Starting with an avowedly rough pre- 
liminary reconnoissance across the Isthmus, which 
did not even indicate a profile and literally took no 
note whatever of the real obstacles in the path, 
steps were at once taken to popularize the scheme 
in France and to induce the poor farmer and petty 
tradesman to invest their precious savings in this 
work. To this end the phenomenal financial suc- 
cess of the Suez Canal and the prestige of de Les- 
seps, its succesful promoter, were used for all 
they were worth. Mr. Charles de Lesseps con- 
fesses in his examination that newspapers were 
bribed and people of social prominence subsidized 
for their services in booming the canal. And the 
evidence now pouring in shows that enormous 
sums were squandered in corrupting legislators 
and members of the highest departments of the 
government. How much money was thus taken 
from the small hoards of the poor and diverted 
from honest work on the canal into the pockets of 
schemers and dishonest officials cannot yet be 
stated; but the present aggregate forms a very 
heavy percentage of all the money collected for 
building the sea-level canal. 

If evidence is lacking in Paris to condemn the 
men manipulating the home end of the enterprise, 
enough can be collected on the Isthmus itself to 
show that the one thing in which these men were 
least interested in was the actual and successful 
construction of the canal. Lack of proper surveys 
and plans; waste and corruption in almost every 
department; absolutely useless plant and unchecked 
extravagance in the planning and construction of 
hospitals, houses for officials, docks, town sites, 
etc., all prove the utter want of honest supervision 
and intelligent effort at the Paris headquarters. 
Many of the French engineers sent there were 
doubtless competent professionally and were per- 
sonally anxious to promote the engineering suc- 
cess of the canal. But when men in Europe had 
to be paid or bribed with heavy commissions on 
the purchase of worthless plant and by conces- 
sions which were only granted to give the “‘con- 
cessionaires” an opportunity for pocketing profits 
that they did not earn, it is easy to see that the 
engineer on the Isthmus was not in a position to 
control, and we must deal lightly with him for his 
sin of omission. In fact, the work on the canal 
was managed purely as a part of the promotion 
scheme from Paris, and a showing of increased 
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monthly quantities of cubic metres extracted was 
of more purpose in encouraging than 
honest and necessary but slower work would have 
been. These monthly returns were published in 
Paris in the official organ of the canal, and how 
many metres were added there, to meet a home de- 
mand, can only be guessed at. The charge is 
plainly made that these reports were too often 
fraudulent as published, and the showing of work 
done on the Isthmus would bear out this charge. 

One of the peculiar features of this scandal is 
that with one honorable exception, “L’Economiste 
Francais,” every newspaper in France seems to 
have been bought to promote the schemes of 
these unscrupulous men; one editor alone was found 
in all France who strove to tell the truth and to 
warn unsuspecting and innocent investors of the 
inward rottenness of Panama Canal affairs and to 
keep some check upon their published statements 
When to the admitted corruption of the press is 
added the wholesale buying of ministers and men 
high in government places, the present righteous 
indignation of the defrauded French 
little to be wondered at. The existing government 
is itself in great danger as a result of the late dis- 
closures, and the only safe course now is to probe 
this filthy mess to the bottom, and to punish every 
guilty man according to his misdeeds and with- 
out regard to rank or previous reputation. The 
one useful lesson to be learned is that deceit and 
corruption cannot ultimately succeed in an enter- 
prise of the magnitude of this canal, as they should 
not sueceed in any enterprise; and that engineers 
and not speculators must control the engineering 
features of such work. Smaller undertakings with- 
out number have been wrecked by the misapplica- 
tion of this same rule; the Panama Canal ¥raud 
is only remarkable for its magnitude, and the sue 
cess of its promoters in so long concealing its true 
condition of affairs. 


investors 


people is 


AMERICAN COMPETITION IN SHIPBUTLD- 
ING. 

Our contemporary, the “Engineer.” 
in its issue of Dec. 2, has something to say on the 
above head, in comment upon our remarks in our 
issue of Oct. 6, 1892. After quoting and com- 
menting on certain other portions of our article, it 
takes up our statement that since 1860, when we 
led England in total tonnage, our energies had 
been too much absorbed in internal development 
to give much attention to shipping: The substanee 
of its remarks in this relation are as follows: 


But was there a smaller continental interior to be 
opened up and developed in 1860 than there is to-day 
in America? If the diversion of their energy to open- 
ing up the country will account for the smaliness of 
their shipbuilding and shipowning enterprise in 1892. 
how did it happen that for mahy years prior to 1860 
they were actually gaining upon us in tonnage? There 
must surely be some other cause operating in the mat 
ter than an interior in course of development. Does 
Mr. Cramp at Philadelphia, or Mr. Roach at Chester, 
Pa., build ships at a disadvantage because somebedy 
else a thousand miles away is profitably engaged tn 
farming upon virgin soil? If the United States output 
of iron now exceeds that of England, why are they not 
making more of that iron into ships? No one questions 
the mechanics] skjll of their workmen nor the scientific 
ability of their naval architects, but everybody knows 
that almost the only mercantile shipbuilding carried 
on in the United States is in the production of vessels 
for their rivers, lake, and coasting trade; and everybody 
on this side of the Atlantic believes that were it not 
for their navigation laws, which preclude other than 
American built ships from being employed in their coast 
traffic, we should do a large share of the shipbuilding 
and a large share of the carrying in that trade also. 
How then can Engineering News believe the United 
States shipbuilders when they say they are able to 
build Atlantic liners at less cost than ourselves? If 
they can do so, why do not they? No, no! there is a 
reason for everything, and for this thing among the 
rest; and we will tell Engineering News what that 
reason is. The United States are, it is true, producing 
an enormous amount of iron and steel annually, but 
were there not a high protective tariff on iron and 
steel they would not produce nearly so much, and what 
they did turn out would not fetch so much money. We 
would supply them with a portion of their requirements, 
and at a price that would cheapen the remainder. We 
venture to say that, despite all that has recently been 
done with public money in the production of a war 
fleet in the United States, the American shipbuilder 
will never be able to build ships at a price to com- 


pete with this country, while wages and materjais 
are dear. 


London 
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This sounds plausible, but it affords us oppor- 
tunity to note some interesting facts showing how 
little there is in the argument. It is true that 
there is a “smaller continental area” to develop 
now than in 1860. Therefore, we are now begin- 
ning to turn our attention to shipbuilding once 
more. But although there was more to do in 
1860-65, there was less chance to do it, our rail- 
way system being then inchoate, and therefore it 
was up to that time a small drain on our resources. 
In other words, although settlements for “farm- 
ing upon virginal soil” had been expanding quite 
rapidly prior to 1860-65, the kind of ‘“develop- 
ment” which demands and absorbs large amounts 
of capital, like the building of railways and great 
cities, opening of mines and factories, ete., had 
then hardly begun in our continental interior. 

But what have we done since 1865 in develop- 
ing our railways alone? We have expended over 
$8,000,000,000 (£1,600,000,000) in hard cash in add- 
ing 135,516 miles of new railway and improving 
the 35,085 miles which we had in 1865. 

In the meantime, what does the boasted (very 
justly boasted) increase in the British marine 
amount to in substantially the same period? (1860- 
1888 instead of 1861-1891). According to Mul- 
hall, it has amounted to an addition of only $450,- 
000,000 (£90,000,000) to the value of the British 
mercantile marine, being less than 18% of our 
investment of railways. Therefore, we have only 
to spend for five years, as much on shipping, as 
we have averaged for the past 26 years on rail- 
way construction, and we shall have added as 
much to our mercantile marine as has been added 
to the British marine in the last 28 years. Hence 
the justice of our position that the apparent de- 
endence in the American marine since 1860 has 
really been only a temporary lull in one direction 
of our progress, because all the ground that we 
have lost can be more than recovered in a very 
few years. 

lor there is another still more amazing fact than 
these narrated, and one too little known. Besides 
our enormous investment in railways, and despite 
what has seemed to us and to others the “terrible 
depression” of our shipping interests, we have ac- 
tually added more tons to our mercantile marine 
since the war than England has in the same per- 
iod, and nearly half as much steam tonnage! 
Here are the figures, those for the United States 
being taken from the official “Statistical Abstract 
of the United States” for 1891, (p. 233) and those 
for Great Britain from Mulhall’s “Dictionary of 
Statisties:” 

Tous of Mercantile Shipping. 

U. 8. Steam. Sail. 

iD 367,189 1,212,805 
BOGE ries on Soncusawess 2,016,264 2,668,495 
Incr. 26 r 1,455,690 
Great Britajn. 


1860 4,158,000 
3,115,000 7,465,000 
-1,043,000 2,805,000 


Nor is our tonnage swelled to any large extent 
by non-seagoing craft. It is distributed as follows: 


Total. 
1,579,904 
4,684,759 


3,104,765 


4,660,000 
4,350,000 


"8,848,000 


Incr. % 


Tons. 
Atlantic and Gulf Coast 2,780,683 
Pacific Coast 440,858 
Beene CAE ss ocd asc veces acatsdiescteewden 1,154,870 
Western rivers 398,348 


“4,684,759 


The Great Lakes are practically inland seas, and 
even more dangerous to navigate than the ocean. 
The river craft only are really dissimilar from 
ocean service and they train sailors and engineers 
for sea service. Of the above total only about 
1,000,000 tons are engaged in foreign ocean com- 
meree, against about 1,500,000 tons in 1865. This 
ilecadence, though in itself small, is great when 
the enormous increase in the total commerce is 
kept in view; but we have only to add about 2,500,- 
000 of ocean steam tonnage to our present fleet 
to have a mereantile marine which will be some- 
what stronger on the ocean than the present Brit- 
ish marine. 

This we could build in about 244 years by in- 
vesting as much in it annually as our average in- 
vestment in railways since the war! 

If these figures seem too good to be either true 
or probable, the reader has only to look back over 
the course of pig iron output for the past five or 
six years to see a much greater interval closed and 
overlapped as rapidly, 


Total, as above 


But our contemporary asks, if our iron output 
is sa. large why do we not build more ships? We 
can tell it. Partly because this iron output is 
going into works of internal improvement to an 
extent of which it has no adequate conception, and 
which return bigger interest than any nation earns 
on ships, and partly because after the ship is 
built it is subjected to an antiquated burden of 
state and national taxation which British ships 
are free from. It seems incredible that it should 
be so in so progressive a uation, but so it is. 

As for the tariff predictions of the “Engineer,” 
we will not enter into any political discussions, but 
this at least we feel safe in predicting: 

1. The tariff on all raw materials, and especially 
the metals will be heavily reduced. 

2. The reduction will not be pushed so far nor 
so fast as materially to reduce our own output, or 
let in any large amount of foreign importations. 

3. A very small amount of such importations 
will raise prices abroad and reduce them here 
until we shall stand on an equality in cost of raw 
niaterial, which we have been approximating to 
rapidly in recent years, in the iren line at least, 
without any change in tariff except to raise it. 

4. Wages will not go down, nor will they need 
to. Our higher wages are for the most part ac- 
companied by a evorrespondingly larger output per 
man, Owing to greater use of machinery and more 
efficient labor. 

5. We shall then enter in earnest once more into 
competition for the world’s trade, and our impres- 
sion is that there will be some interesting develop- 
ments, 

The “Engineer” itself, in its issue of Nov. 18, re- 
ferred editorially to the fact that the German 
transatlantic lines are taking away a good dea) 
of the traffic from the English lines, and stated 
that there was a real danger to British supremacy 
on the Atlantic, and we offer the suggestion that 
while the Collins Line failed in the early days of 
transatlantic steam service, some other American 
line or lines may at a future date enter into very 
close competition with the English lines. Our con- 
temporary’s fear for the future of its transatlantic 
steamship traffic is shown by the following ex- 
tract from its remarks: 

We still have a hard fight to make if we would try 
to regain the undisputed supremacy at one time en- 
joyed. If we stand still, we stand in danger of being 
swept off the Atlantic. British shipowners now-a-days 
have to struggle against great odds, and their profits 
are a fluctuating when not a minus, quantity. They do 
not improve their position, however, by a policy of 
laissez faire. Others will advance if they will not. 
and progress generally pays. As an example, the Cunard 
Line paid no dividend to its shareholders in the three 
years immediately prior to the building of the “Um- 
bria’’ and “Etruria.” Since then these popular vessels 
have, as practical exponents of the gospel of progress, 
saved the company. Arguing from this, the new 
steamers will doubtless yield a corresponding increase 
of prosperity. The North-German Lloyd is another case 
in point. It was only the inception of a new and 
vigorous policy that brought the company from the 
verge of ruin to the payment of a handsome dividend. 
At all events, we must not allow foreign steamers 
which call at our ports to accomplish that which the 
Collins Line failed to do in respect of the Cunarders. 
We cannot afford to be swept off the Atlantic. 


LETTERS TO THE EDITOR. 


THE CAUSE OF TYPHOID FEVER IN ST. LOUIS. 

Sir: In a recent editorial note on the prevalence 
of typhoid fever in St. Louis (Eng. News, Dec. 8, 
1892), I am said to have given a hint that possibly the 
fever germs had a Chicago origin. While I have not 
expressed or formed an opinion as to the origin of the 
late contagion, I did make a suggestion as to several 
lines of inquiry as to food, milk and water supplies, 


intimating in regard to the latter, the possibility that 


the assumed to take place self purification of 
running streams might not be complete. The 
health authorities of St. Louis unwisely, in my judg- 
ment, gave countenance to the assertion that our water 
supply was polluted, and that the pollution was charge- 
able to certain rendering and bone handling works, 
whose removal or suppression has been sought by the 
health authorities for a long time. What I said through 
the “Globe-Democrat” was a mild protest agaiust 
limiting precautionary and remedial measures to this 
assumed, and, in fact, improbable cause, My real sus- 
picion was that a shorter and more probable connection 
might be found through the food and milk supplies from 
the malaria infected country districts, where enough 


unmistakable fever has prevailed to furnish the germs. 

But, aside from the local question, the broader in- 
quiry into the completeness of self purification of run- 
ning water is of exceeding importance. Every re- 
source of science should be exhausted in the definite 
determination of the facts. Polluted water is disease 
laden; under what conditions does it become fit for 
use again? Returning to the Chicago sewage: It is in 
evidence that typhoid fever germs have survived an 
exposure much longer, and seemingly more favorable to 
their destruction, than would be required for a given 
element of water to travel from Chicago to St. Louis. 
We here have deluded ourselves with the assumption 
that we get Missouri River water, only, served to us, 
but chemical analysis a few years ago showed that 
Missouri River and upper Mississippi waters were eas- 
ily distinguishable, and that the water at our pumping 
station showed a blending of the characteristics. For 
a long time I held to the view that time, distance 
traversed, aeration, and especially dilution, would ren- 
der a once sewage polluted water safely potable; and 
I therefore favored the projected Chicago drainage 
scheme; I now question much whether the discharge 
of crude sewage into inland rivers can be tolerated, 
irrespective of the size of the rivers. Lest I be mis- 
understood, I add, if Chicago cannot discharge crude 
sewage into the Illinois without endangering the 
health of the river towns and St. Louis, neither can 
St. Louis so discharge into the Mississippi to the injury 
of the lower river cities. As the population of the 
éountry becomes more dense, we must guard the water 
supply against even suspicion of sewage taint. 

Robert McMath. 
St. Louis, Mo., Dec. 16, 1892. 


(As Mr. MeMath says, “Every resource of science 
should be exhausted in the definite determination 
of the facts” regarding the self purification of run- 
ning water. Engineers and scientists, like Mr. Mc- 
Math, are, in the light of recent biological investi- 
gations, losing the confidence in self-purification 
which was so general not long ago. The discharge 
of crude sewage into inland waters is being slowly 
checked in this country, as it has been for some 
years in England, and within the past two or three 
years the purification of sewage has been discussed 
or proposed in a comparatively large number of 
towns and cities. Shall we make sewers of our 
rivers? is a question which is already being dis- 
eussed, and must receive universal attention with 
the rapid growth of our cities. Shall a city with a 
water supply of fair purity be forced to abandon it 
and secure a new supply at large expense because 
of sewage pollution from towns above it, or shall 
the polluting towns be required to divert or purify 
their sewage? 

It may be added that the number of deaths from 
typhoid fever in St. Louis during the week ending 
Dec. 10 is given as 93, and during the week end- 
ing Dec. 17 the greatly reduced but still heavy 
mortality of 48 deaths from this disease was re- 
ported.—Ed.) 


LOCATING TRANSITION CURVES. 


Sir: Space in your valuable paper is requested in which 
to deduce equations required in locating true transition 
curve, to show that Mr. Wellington’s curve does not coin- 
cide with it, and to try to show error in his demon- 
stration. 

Required a curve whose radius of curvature varies in 
versely as length measured from point of tangency,. 


Oo 
nn 
7 
ie 


40 #6 
FH 
FIG. 1. 


(Not drawn to scale). 


T M’ is a tangent, T G P P' is the transition curve begin- 
ning at T and terminating at P’ with O P’ for final radius. 


P is any point on the curve. 
x=TM, h=TP y=PM K = constant. 
§ = angle P N M between tanzents at T and P. 

S = length of TG P. 4. = 

R = radius of curvature at P. 


M M’ 


Lay 


By the requirement R varies as 5 
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Ss Le 


Then 


my 2 
R= s (2). 
s 
But R="5 
ds K 
Therefore a6 = s 


orSds= Kd§ 
Integrating, 4 3? = K4@ 


or S = ¥2K § (3). This is its intrinsic equation. 
From (3) § varies as S* (4) 


From (2) and (3) S = 2 R § (5) or twice acircular arc of 
same radius and angle. 

Equation (5) shows that the curve is a spiral which may 
terminate with any radius, R, after consuming any angle, 
§, from O toinfinity. But in this and many other interest- 
ing properties we are not at present concerned. We want 
for a railway curve only a portion of this spiral at its be, 
ginning. 

To refer the curve to rectangular axes: 

dx = ds cos 9 


ay ds sin 9 
a 
From (3) ds = / 3 g 96 
é : K 
Then dx = / s- cosh df 


: i 
dy =\/ oe sing a6 


rea (2 . F 6" Je 

2K° i ae a eee gape amen fe ’ 
Integrating, x = /* Ky 5? a 13 

he e. oF 

y= sree 2 a oe ha + ja 


let series in (5) be represented by g and the one in (7) by 

p. Then substituting for 4 2K4, its value in (3), we have 
x = Sq (*) 
y = Sp(? 

h= x?+y?=S4p?+q? (Ih 

y Dp 

Angle P P T M = tan— = tan — 

x q 

Let atable be prepared in which columns A, B, C, D 


and E contain respectively §, p, q,  p?+q? 


(L)) 


and 


Dp 
tan - 
q 

To locate the curve in the fleld: First. decide on a value 
for S’, which substitute in (5) to find §’. 

Then to loca‘e by offsets from tangent T M, use (4), (9), 
Aand B, 1f distance is measured on curve; or (1), (8), (9) 
A, Band C, if distance is measured on tangent. ; 

To locate by deflection angles use (4), A and E. 

To locate by long chords ase (4), (10), A, E and D. 

By (!). (10), A, E and D and a table of sines and cosines, 
it can be readily located by offzetts from any long chord, 

Tbe calculations required ia all, except the last, of the 
above methods, can be done mentally by the engineer 
rapidly enough to keep the chainmen busy. 

Members of a compound curve can be connected by an 
are ofthiscurve That, however, will not often be re- 
quired; for, generally, two dissimilar transition curves 
with or without a simple one will fit the ground as well. 

Mr. Wellington’s curve in Engineering News of Feb. 8, 
1890, does not coincide with this, for his offset or y varies 
as S%, while in this it does not. Equation (7) shows that for 
y to vary as S' all of the series, except its first term must 
disappear. That, of course, cannot be except § be zero, 
and zero substituted for 9 in (3) makes S zero. Since tre 
two curves are not identical, and if the above equations 
are correct, there must be error in demonstrations ef Feb. 
8. To show this error, an eifort will now be made. 

Fig. 7 is here reproduced: 





In proposition 3, it is properly shown that MB = & AB, 
that is, that M, the extremity of rectified circular arc 
falls on middle of rectified transition curve BA; but that 
does not warrant the conclusion that, when these straight 
lines, BM and BA, are curved into their respective posi- 
tions, P’L and P’Q, Fig. 1, the middle point of transition 
curve and extremity, L, of circle, will be in line with O. 

Tf in Fig.1 we make R = 1,000, S = 2,000 and § conse 
quently equal to 1 or 57°.3, it will be found that Q, the 
middie point of curve, is more than 23 ft. from G, where 
Mr. Wellington would have it. 

Again, the fact that O’ = O, in Fig. 7, shows that curva- 
ture lost in arc B E of transition curve equals that gained 


by the equalarc A F, but does not show anything in re 
gard to offsets, for offset is not an element in that ficure. 

It would seem, without investigation, that a curve 
located one half of it by offsets from a circular arc, the 
other half by same offsets, taken in reverse order, from a 
straight line, would at its mijidle point bave a change in 
ics law, or, in other words, the two parts would conform 
to different laws, that is, be different curves. 

It is admitted that Mr. W's curve is nearly right when 

§ and S are small, and that the calculations connected 
with it are simple; yet, the satisfaction felt in locating 
exactly night, and the fact that the calculations required 
in locating the tiue curve are simple enough, and that the 
calculations and accuracy are the sama when the curve is 
extended to long distances and through great angler, 
where the other curve fails to be even an approximation, 
are considerations of such note, that they would probably 
cause engineers to adopt the true curve, if the scheme 
were elaborated and con enient tables prepared. 
Yours reapectfully, D. E. Hughes. 

College City, Cal., March 4, 1890. 

{As will be seen from the date of this communica- 
tion it has been on hand for some time, awaiting op- 
portunity and the completion of some further matter 
relating to the same subject. Pressure of other oc- 
cupations, and in part, it must be confessed, ‘ that 
tired feeling,” have caused nearly two years’ delay, 
and in justice to our correspondent we now pub- 
lish his letter. It amounts only to saying that if 
one wants to lay out transition curves 2,000 ft. long 
for curves of a 1,000-ft. radius, a little calculus is 
necessary to do it with exactness, and methods 
which are quite accurate within the range of prac- 
tical requirements are not so when pusbed to ex- 
treme limits. This may be admitted. Similarly, or. 
dinary methods of curve running in the field are 
admittedly amply accurate, yet if one should at- 
tempt to lay out a 6-in. circle on his drawing board 
by calling it an 1,100-curve and running it in with 
a transit, he would not find it either convenient or 
accurate. His curve would certainly be ragged. 
What of it ?—Ed.] 





SEWAGE DISPOSAL IN AMERICA. 
(Continued from p. 582.) 
Medfield, Mass. 

The sewage purification plant at Medfield, Mass., 
combines mechanical separation, or straining, with 
intermittent downward filtration, and treats mainly 
the sewage of the Excelsior Straw Works, only a 
few residences being connected with the sewers. 
The town of Medfield is on the Charles River, 
about 17 miles from Boston. It had a population 
of 1,493 in 1890 and 1,371 in 1889. It is largely 
an agricultural town, the exception being the straw 
works, which employs a large number of hands. 

Vine Brook having been polluted by the drainage 
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FIG, 54. 
E. C. Ciarke, M. Am. Soc, C. 
structing Engineer. 


from the straw works, much of which came from 
the vats in which the straw is dyed, in which dye 
wood is used, a sewer was built in 1886 to divert 
the sewage from the brook. 

The sewage disposal plant was designed by Mr. EB. 
C. Clarke, M. Am. Soc. C. E., and constructed under 
the direction of Mr. Fred Brooks, M. Am. Soc. C. 
E. The following description of the plant is con- 
densed from a paper by Mr. Brooks published in 
the Massachusetts State Board of Health Report 
for 1886-7 and reprinted, with slight changes, in 
the Journal of the Association of Engineering So- 
cieties for July, 1888. 

In order to remove the dyewood from the wastes 
from the vats of the straw works, duplicate settling 
tanks and excelsior filters are provided, shown in 
section in Fig. 54. The filter was used nearly a 
year before the excelsior was changed, but mean- 
while the excelsior had rotted and was nearly 
ready to pass, piece by piece, into the sewer. The 
effluent from the tanks is joined by the other sew- 
age from the straw works, after which the sewer 
changes from a diameter of 4 to 6 ins. This por- 
tion of the system, with branches to houses, was 





built at private expense. From the end of the 
6-in. pipe the town laid one 8-in. sewer, with capped 
branch pieces for extensions through the village. 
Near the filter beds the sewage enters the cess- 
pool shown in plan and section at the right in Fix. 
T outlet being designed to hold back ob- 
or other 
out uni 


», the 
jects that*float or sink until chemical 
auction changes them so they will flow 
formly upon the bed. 

The outlets in the middle of the filter beds are 
shown in plan and section at the left in Fig. 55, 
The area of the filter beds is only This 
area is divided into four sections by embankments, 
three of which are about 1 ft. hich, while the pipe 
embankment ft. high. The filtering ma 
terial consists mostly of stones and gravel, from 


one acre, 
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Plan 


and Section through Sewage Outlets 


and Cesspool, 


the size of a man’s fist down. The natural level 
of the ground water being about 10 ft. below the 
surface, the beds are not underdrained. 

The average daily amount of sewage throughout 
the year was estimated by Mr. Brooks, the latter 
part of 1887, as about 32,000 gallons, it varying 
with the force employed and work done at the 
straw works. Mr. Brooks gives the probable cost 
of the cesspool, pipe to outlet and filter beds as 
about $1,000. The land was given to the town, 

In a letter dated Nov. 21, 1892, Mr. Geo. W. 
Kingsbury, chairman of the selectmen of Med- 
field, gave the following information: 

The average yearly cost of caring for the filter 
beds thus far nas been about $50. The beds re- 
quire plowing and harrowing once every year, and 
more than that if much goes to them. 
There has been no trouble with the sludge upon 
the The sewage runs upon each 
about two days, thus giving each section 
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beds. section 


about 
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SECTIONS THROUGH SEWAGE SETTLING AND FILTERING TANKS, MEDFIELD, MASS, 
E., Designing Engineer; Fred Brooks, M. Am. Soc, C 


E., Con- 


six days’ rest. Surveys were being made on the 
above date to determine what territory could be 
made tributary to the works. Probably many resi- 
dences will be connected with the sewers next year, 
in which case it may be necessary to enlarge the 
area of the filter beds. 


SPECIFICATIONS FOR PROPOSED PUMP- 


ING INGINES FOR THE WATER- 
WORKS OF OSAKA, JAPAN. 
American pump manufacturers are to have a 


chance to bid on the furnishing of a large pump- 
ing plant for the city water-works of Osaka, Ja- 
pan, a place of some’ 1,000,000 population. Pro- 
posals for the plant are now being asked in our 
advertising columns. The specifications contain 
some points of interest, given below. 

Water is to be taken from the river Yodoganwa 
through intake towers to a pump well, fgom which 
it will be raised by centrifugal pumps to settling 
basins. From the basins the water will pass to 
filter beds and thence to the main pumping en- 
gines, Ordinarily water will be pumped to ser- 
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vice reservoirs, but direct pumping may sometimes 
be necessary. 

There will be three sets of centrifugal intake 
pumps, one held in reserve, each driven by an in- 
dependent compound condensing engine. Each 
pump must have a capacity of raising water 27 ft. 
at the rate of 700 cu. ft. per minute, or 7,560,000 
gallons per day; for the present water will be 
raised only 23 ft. as the maximum, and this may 
be reduced to only 6 ft. in time of flood. 

The engines must show a test duty of not less 
than 6,000,000 ft.-lbs. for each 100 lbs. of water 
evaporated in the boilers. 

There will be five sets, one for reserve, of com- 
pound (double or triple expansion) surface conden- 
sing engines, each capable of raising 320 cu. ft. 
of water per minute, or 3,280,000 gallons per day 
119.5 ft. through about 13,000 ft. of 26-in. main 
terminating in a reservoir. The frictional loss 
in the force main, to be added to the above, is, 
taken at 30 ft. In addition to the above capacity, 
each set of pumps must be capable of raising a 
20% excess of water to an additional height of 24 
ft., pumping directly into the distributing mains. 

The engines must be fitted with automatically 
variable expansion gear, such that the maximum 


steam expansion will be at least 12 times the vol-— 


ume of steam admitted to the high pressure cylin- 
ders. 

Of crank-shaft pumping engines preference will 
be given to the three-cylinder type, with cranks at 
an angle of 120° with each other. 

The test duty of the engines will be 10,000,000 
ft.-lbs. for each 100 Ibs. of water evaporated in 
the boilers. In the test the engine is to be run 
with ordinary boiler working pressure, and a pump 
piston speed of not more than 120 ft. per minute 
in ordinary working. 

There will be duplicate foree mains, and the 
pumps will be connected with each main. Air ves- 
sels will be fitted to the pumps and also to each of 
the force mains. 

The boilers for the intake and main pumps must 
be of the same type and dimensions, with about 
one-third of the whole boiler power In reserve. 
They must be made of Siemens-Martin steel, or 
that of equivalent quality. Two strips cut length- 
wise or crosswise from the steel plates must have 
an ultimate tensile strength of not less than 26 
English tons, or 58,240 Ibs. per sq. in., with not 
less than an 18% elongation in a length of 8 ins. 
Angle, tee, bar steel and rivets must stand such hot 
and cold forge tests as will show their fitness for 
the service intended. All rivet holes will be 
drilled, those on bent portions after bending. 

The boilers may have a working pressure of 
from 90 to 120 Ibs. per sq. in. above atmospheric 
pressure, the pressure to be determined by the 
contractor to suit the type of engine which he pro- 
poses to use. The boilers must be capable of 
evaporating 8 lbs. of water from and at 212° F. 
per pound of Japanese Takashima coal. The com- 
position of this coal is given as follows: 


Exclusive 
of sul- 
phur, ashes 
and water, 
Per cent. per cent. 
79.26 Vy 
Hydrogen \ 
Oxygen and nitrogen 
Sulphur 
Ashes 


100.00 

Coke, per cent., 58.01. 

The contractors must leave an engineer in 
charge of the pumping plant for six months after 
its completion, this engineer meanwhile giving the 
attendants employed by the city full instruction re- 
garding the working and management of the plant. 


The Omaha Canal & Power Company has been in- 
porated with a capital of $3,000,000 to utilize the hy- 
draulic power of the Platte River. This river has an 
average fall of 6% ft. per mile, says the Omaha ‘Her- 
ald,’’ and from North Platte to Fremont, a distance of 
245 miles, it falls 1,604 ft. By building a canal about 
40 miles long, the projectors expect to obtain a fall of 
about 146 ft. 6 miles west of Omaha. The area of 
the canal would be sufficient to discharge about 1,000,- 
000,000 gallons every 24 hours. The canal would termin- 
ate on a hilltop, and the power would be developed by 
turbines placed at the foot of large steel pipes leading 
from the canal. 


A NEW WESTINGHOUSE AIR PUMP AND 
ENGINEER’S BRAKE VALVE. 

The accompanying illustrations show a new style 
of air compressing pumps for use in connection 
with air brakes which has just been brought out 
by the Westinghouse Air Brake Co. The rapidly 
increasing use of air brakes on long freight trains 
has given rise to a demand for an air pump of 
greater capacity than the standard pump. The 
new air pump has a 9%-in. cylinder, against 8 ins. 
in the old pump, and has a capacity 65% greater. 
In designing this large pump the makers have 
made some radical changes in construction, de- 
signed to facilitate and cheapen the cost of re- 
pairs, and to economize in the use of steam. 

The new air pump has its valve motion wholly 
within the top head of the steam cylinder, so that 
to repair the valve motion the top head alone re- 
quires removal. A spare top head ean at once be 
put on in its place, and thus a delay due to trouble 
with the pump may be made very short. The 
number of parts of the valve motion is considerably 
less, and they are so designed as to be more dura- 
ble than those in the standard 8-in. pump. 

At the air end the principal change is in the ar- 
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NEW AIR COMPRESSING PUMP WITH 9}-IN, CYLINDER, 


rangement of the air valves. Each valve has a 
separate case, and all the valves are of the same 
size. Thus it is necessary to carry only one kind 
of valves in stock for repairs. An air strainer has 
been provided for the inlet opening of the pump in- 
tended to catch dust and cinders and prevent them 
from entering the cylinder. 

The description of the pump is as follows: 

The valve motion consists of two pistons, 77 and 
79, of unequal diameter. mounted on opposite ends 
of a rod and holding a D slide valve, 88, between 
them. This valve provides for the distribution of 
the steam to the upper and lower sides of the main 
steam piston. The steam is admitted to the pump 
at X, where a suitable stud and nut permits the 
direct attachment of the pump governor. By the 


passages a and a‘ and the port a’ the steam passes 
to the slide-valve chamber between the two pistons. 
The piston 77 having the greatest area, the two 
pistons and the slide-valve which moves with them 
are forced to the right. This is the position shown 
in Fig. 1, in which the steam passages 
are open to the lower side of the piston and the 
exhaust passages are open to the upper side. 

Vig. 3 is an outside view of main valve bushing, 
75 showing the several ports and steam passages 
therein, of which port t communicates between 
chamber_E in the main valve head 85 and exhaust 
passage f! and hence is in constant communica- 
tion with the outside atmosphere, relieving the 
pressure’ on the surface of main valve piston 79 
exposed to the pressure in chamber E. A revers- 
ing valve, 72, operates in chamber C, in the center 
of the steam cylinder head, steam being supplied 
thereto from slide-valve chamber A_ through 
ports e and e', This reversing valve is moved by 
a rod 71, extending into space k of the hol- 
low main piston rod. The duty of this valve is 
that of admitting steam to and exhausting it from 
space D, between main valve piston 77 and the 
head 84. It is shown in Fig. 2 in position to ex- 
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THE WESTINGHOUSE AIR BRAKE CO. 


haust the steam previously used from the space D 
through port h (Fig. 3), port h’, reversing valve 


_cavity H and portsf and f' to the main exhaust 


ports d and d' and d’. ; 

It will at once be apparent that the steam in 
chamber A is exerting a force in both directions, 
but the total force toward the right is greater, 
owing to the difference between the areas of the 
pistons. This effect, however, is reversed, when 
the main piston, approaching the upward termina- 
tion of its stroke, strikes the shoulder j of the re- 
versing valve rod 71, forcing the rod and its valve 
72 upward and causing the admission of steam 
from chamber C to cham#er D through ports g 
and g' (Fig. 3). The pressure on both sides of 
main valye piston 77 is thus balanced, and the 
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steam in chamber A, acting upon the effective area 
presented to it of main valve piston 79 forces it to 
the left. Live steam is thus again admitted to the 
upper side of the main steam piston, forcing 
it downward until at the lower termination of its 
stroke the button head on the lower end of, the re 
versing valve stem 71 comes in contact with re- 
versing valve plate 69, again moving reversing 
valve 72 to the position shown in Fig. 2, and com- 
pleting the cycle of its movement. 

As the main steam piston moves, the air piston 
mounted on the same rod moves with it. The lift 
of the air valves is about 3-32 in. A given vol- 
ume of compressed air at a given pressure will be 
produced by this pump with about 20% less steam 
consumption than with the standard 8-in. pump. 

The new engineer's brake valve of the Westing- 
house Co., which we also illustrate, is designed espe- 
cially to secure a greater uniformity in train pipe 
pressures than has heretofore existed. The new 


valve, when in “running” position, automatically 
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this is preferable for short trains, as the train pipe 
pressure cannot then be raised above 70 Ibs., as 
may occur if the valve is placed at release posi- 
tion and there is considerable excess pressure in 
the reservoir. 

It will be seen that this valve is moved and 
handled exactly like the pattern now in general 
use, so that no additional instructions to engine- 
men or changes in the method of operation are re- 
quired when the new valve is applied. The follow- 
ing brief description of the method of operation of 
the valve will make its construction clear. 

While the handle is in position 1, “For releasing 
brakes,” air from the main reservoir enters the 
brake valve at X, passing through ports A,A, 
thence through port a in the rotary valve 43 to 
the port b in its seat 33, thence upward into cav- 
ity ¢ of the rotary valve, and finally to ports | and 
l' and the train pipe at Y. Port j in the rotary 
valve and e in its seat are in register in this posi- 
tion and admit air to chamber D above equaliz- 
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THE WESTINGHOUSE AIR BRAKE CO ’S NEW ENGINEER'S BRAKE VALVE. 


supplies air to the train pipe until 70 Ibs. pressure is 
reached, provided the pressure in the main reser- 
voir is 70 Ibs. or more, and then automatically 
euts off the supply. As soon as leakage at 
any point reduces the train pipe pressure, the 
valve begins to supply the deficiency from the 
main reservoir. An excess pressure of 20 Ibs. in 
the main reservoir is a necessity with the old valve 
before air will pass from the main reservoir to 
the train pipe. 

With the new valve the only duty of the pump 
xovernor is to regulate the degree of excess pres- 
sure in the main reservoir. As this may and often 
should be varied within considerable limits, it is 
not essential that the governor be sensitive to 
small variations in pressure. With the old type 
of valve the train pipe pressure is regulated by 
the pump governor, and a large part of the varia- 
tions from the standard pressures are due to im- 
perfect action of the pump governor. With the 
new. valve it is stated that trains of ordinary 
length can have the brakes readily released by 
moving the handle to the running position, and 


ing piston 47, and passing thence through ports 
s and s, charges the small equalizing reservoir 
connected ‘at T. The train pipe and auxiliary res- 
ervyoirs of the brake apparatus being charged, the 
handle 38 of the brake valve being moved to 2, 
“Position While Running,” ports a and b and j 
and e are no longer in communication, and air 
then reaches the train pipe through port j in the 


rotary valve 43, and ports f and f' in its seat 33. 


It passes thence through feed valve 63 to port i, 
ports | and I!' to the train pipe, and 
continues to flow thereto until the pressure in 
chamber B upon diaphragm 72 exceeds the re- 
sistance of spring 68. The diaphragm and its at- 
tachments are then forced downward, and feed 
valve 63 closes until the train pipe pressure, by 
leaks or other causes, is reduced below 70 Ibs. The 
valve 63 is then again automatically pushed open 
by the diaphragm rising, and the train pipe pres- 
sure is replenished. Equalizing port g is now in 
communication with chamber D, maintaining train 
pipe pressure therein, through ports!',!| and cav- 
ity C in the rotary valve 43. 
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To apply the brakes the handle 38 of the valve 
is moved to position 4, “Application of Brake 
Service Stop,” bringing into conjunction port p 
(a groove in the under side of rotary valve 43) 
and ports e and h (the latter also a groove) in its 
seat, causing air to any desired extent to be dis- 
charged to the atmosphere from the chamber b 
above piston 47 and the equalizing reservoir, 
through the large direct application and exhaust 
port k, thus reducing the pressure above piston 47 
und causing that in the train pipe below to force 
it upward from its seat, permitting air to flow from 
the train pipe through ports m, n and n‘ to the at- 
mosphere through exhaust connection 51. The de- 
sired reduction of pressure in chamber D being 
made, the handle of the valve is moved backward 
to position 3, “On Lap.” It must be borne in mind 
that after the handle of the valve has been moved 
to lap position, air will continue to flow from ex- 
haust fitting 51 until the pressure in the train pipe 
Khas been reduced to an amount approximating that 
in chamber D. Ordinarily a reduction of 6 to 8S 
Ibs. pressure by the gage from chamber D is suffi 
cient to apply the brakes in the first instance 
slightly, and will cause a corresponding reduction 
of train pipe pressure by the rising of piston 47, 
which latter, when such reduction has taken place 
is automatically forced to its seat by the prepon 
derence of pressure on its upper surface from air 
remaining in chamber D. 

The release of the brakes is effected by moving 
the valve handle 38 to “Position for Releasing 
Brake,” causing air from the main reservoir to 
again freely flow to the train pipe, as explained 
ubove, foreing the triple valve pistons to release 
position and exhausting air used in applying the 
brakes, and recharging the auxiliary reservoirs 
While the handle of the valve is in this position a 
“Warning Port” of quite small size causes air from 
the main reservoir to be discharged to the atmos 
phere with considerable noise, attracting the en- 
gineer’s attention to his neglect to move the valve 
handle to “Running Position.” The engineer must 
move the handle of the brake valve from position 1 
to position 2 prior to the accumulation of the maxi- 
mum pressure of 70 Ibs. allowed in the train pipe, so 
that the feed valve attachment may properly per- 
form its functions of governing train pipe pressure; 
otherwise the privileged pressure in the train pipe 
may be considerably augumented, which must be 
earefully avoided. 

For an emergency application of the brakes 
the handle 38 of the brake valve is moved to the 
extreme right, position 5, “Application of Brake 
Emergency Stop,” “when direct application and 
exhaust port” k and “direct application and supply 
port” | are brought into conjunction by means of a 
lurge cavity ¢ in the under surface of the rotary 
valve 43, thus admitting of the discharge from the 
train pipe of a large volume of air to the atmos- 
phere, causing the quick action of the brakes, A 
reduction of 20 to 25 lbs. pressure in the train pipe 
is sufficient to apply the brakes to their maximum, 
and any further reduction of pressure is 
consequently a waste of air. 

By preparing a diagram on tracing cloth or gela- 
tine similar to Fig. 4 and placing it in a reverse po- 
sition on Fig. 2, where it may be rotated on a 
center, the foregoing explanation may be easily 
followed. 


The late Indianapolis road congress was atiended by 
nearly 400 delegates. Among the many speakers pres- 
ent, Col. Albert A. Pope, of Boston, advocated Govern- 
ment aid in making better roads. Mr. G. W. Dorrell 
sald that the “supervisor system’’ cost the state of 
Indiana $3,000,000 annually, with no benefits resulting. 
One estimate submitted stated that there were about 
40,000 miles of roads in the state, and the speaker 
thought that $800 per mile expended upon them on the 
average would put them in good condition. This would 
amount to $3,200,000, or $2.50 per acre of land in the 
state, and distributed over 10 years this annual cost 
would be only 25 ects. per acre of land owned. Mr. 
B. L. Blair, of Indianapolis, spoke of the road-making 
material in the state, and he found that limestone, 
stone from boulders, or gravel, are at the disposal of 
road-makers in the various sections of the state. The 
congress was made a permanent organization under the 
name of the Indiana Highway Association, and resolu- 
tions were adopted recommending that certatm laws be 
enacted, providing for 10-year 5% road bonds; the as- 
sessment of railway property located within 2 miles of 
an improved road; the amendment of the free-gravel 
road-law; the simplification of existing road-laws, etc, 
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THE NIAGARA FALLS POWER TUNNEL. 


In our issue of Jan. 23, 1892, and in preceding 
issues all the main facts have been given as to the 
utilization of the water power at Niagara Falls. 
Since the Niagara Falls Power Co. has acquired 
rights on the Canadain side of the river some 
changes in the method of distributing power have 
become necessary, though much still remains to be 
done in fixing details. 

The present plan proposes to use power generated 
by turbines of from 2,500 to 10,000 HP., mounted 
in suitable shafts; and this power is to be generally 
transformed into electric power by coupling dynamos 
directly to the vertical shaft of the turbines. In 
Vig. 1 is shown a section of the machine house and 
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turbine shaft, as designed by Mr. Frank C. F. 
Knaak, of the Cataract Construction Co., and differ- 
ing in some respects from plans already published 
in this journal. The principal change is the placing 
of the turbine shaft directly over the tail race, much 
simplifying construction. 

Fig. 2 shows a section of the main tunnel as con- 
structed. The grade in this tunnel is 7%, and at 
the outlet, for a distance of 200 ft., the tunnel 
terminates in a reversed curve of long radii. This 
200 ft. is lined on the sides and invert with soft 
steel plates fastened to a cross system of latticed 
girders of iron, imbedded in concrete. We are in- 
debted to “Der Techniker” for the cuts here shown. 


STANDARD RAIL AND TIE PLATE OF THE 
INDIAN STATE RAILWAYS. 


On some of the earlier railways of India the 
conservative influence of English engineers was 
shown by the adoption of the double-headed rail, 
involving much useless metal for the tracks of rail- 
ways with comparatively light traffic. Rails of this 
section are still in use on some of the Indian rail- 
ways, but for the Indian State Railways a 7T5-lb. 
flange rail has been adopted as standard. The sec- 
tion of this rail is illustrated herewith, and its 
dimensions are given in the accompanying table, 
together with those of the 75-lb. rail of the Adi- 
rondack & St. Lawrence Ry. and the 75-lb. mean 
section prepared from the average dimensions of 
the individual sections recommended by the mem- 
bers of the committee of the American Society of 
Civil Engineers (Eng. News, March 21, 1891). The 
dimensions of the Indian rail are scaled from a 
lithograph section, for which we are indebted to 
Mr. J. Parker, Director General of Stores, India 
Office, London. 


Dimensions of 75-1b. Steel Rails. 


ind. St. A.& 8. Am.S 
Rys. L.Ry. C.K 
Ins. Ins. ‘ 
Height 4'8/,, 
Width of base # 
Width of head, top 2% 
Width of head, bottom 
Slope of side of head . 
Depth of h 
Height of web 
Depth of base 
Thickness of web 
Beight to center of bolt hole 
R uli 


5 
4134 


us of top of head ake 
“top corn«rs of head 
‘“* bottom corners of head. 
“top fillets 

z * bottom fillets 


‘ 
“ 


” * sides of web 
| ishing angles of head and base.. 
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The joints possess some peculiar features. They 
are spliced by steel plain splice bars, or fish plates, 
rolled with a groove in the outer side, and weigh- 
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thrust of the base of the rail, and prevent shearing 
and wearing of the outer spikes. The rail seat 
is inclined in order. to give the rail an 


_ Heighth 21027 fest 


FIG, 2,~SECTION OF MAIN TUNNEL. 


Fig. 1. Section of Machine House and Turbine 


Shaft. 


ing 2714 tbs. per pair. The bearing surfaces are 
about 5¢ in. wide on top and 9-16 in. on the bottom, 
but that of the bottom could easily be increased. 
The splice bars are very short, 1 ft. 71% ins. long, 
with five 1-in. bolts spaced 4 ins. ¢. to c., the center 
bolt passing through notches in the ends of the 
rails. The holes in the splice bars are 1 1-16 ins. 
diameter, and those in the rails are 1 3-16 ins. 


A _ sd - --.— 


Section of Joint. New Standard 75-!b. Rail ; Indian 
State Railways. 


diameter. The bolts have heads 1% ins. square and 

hexagonal nuts with plain washers. . 
Wrought iron tie plates are used, 714 x 6% ins., 

with a rib on the upper side to take the outward 


inward cant, in accordance with European 
practice, to fit the coning of the tread of the 
wheels. There are four spike holes, % in. square, 
in the plate. 


The fiber-graphite, self-lubricating bearings, describe! 
in our issue of May 19, 1892, are being imitated abroad 
by the Carboid Oilless Bearing Co., Ltd., 7 Carteret 
St., Westminster. This firm, however, claims to use 
powdered steatite (soapstone) as the binding material 
instead of wood pulp, which is the substance used by 
the Fiber-Graphite Mfg. Co., of Philadelphia. Accori- 
ing to a brief description in “Engineering,” the graph- 
ite after mixture with a certain proportion of steatite 


Wrought Iron Tie-Plate for New Standard 75-lb, Rail; 
Indian State Ratlways. (Scale 4.) 
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Fish Plate for 75-lb, Rail ; Indian State Railways 


is compressed by a hydraulic press and afterward 
baked. It is then “slightly ,heavier than ordinary car- 
bon, but much tougher and capable of resisting violent 
shocks.”’ 

Why powdered soapstone should confer tenacity or 
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resilience on powdered graphite is not apparent ou 
this side of the water; and it seems.likely that the 
Carboid Co. mixes something with their graphife of 
which they did not inform our contemporary. The re- 
sults claimed for the material in service are very sim!- 
lar to those claimed for fiber-graphite; but the Carboid 
Co. seems to have gone farther in its application, and 
claims to have bearings in successful use on street 
cars. 


The great steamship companies of the world ar- 
ranged in order of total tonnage, are given by a Ger- 
man paper as follows: 


Average 
Number ton- 
of Total nage of 
Name of company. steamers. tonnage. vessel. 
North German Lioyd....... 66 221,603 3,358 
British Indian..... ke chovdes Oe 199,096 2,188 
Messageries Maritimes..... 62 192,631 3,107 
Peninsular & Oriental..... 48 187,684 3,910 
Compagnie Generale Trans- 
atlantique...... OTE cOeceeee Ot 165,635 2,588 
Florio Rubattino....... aoc clan 161,687 1,540 
WEE BORG esse ccisvccces s+ 147,162 1,752 
Hamburg American........ 44 136,669 3.106 
Allan Line......... avebeare 42 130,156 3,077 
Austrian Lioyd............. 7 123,365 1,623 


The Cunard, White Star, Inman and other prominent 
transatlantic lines do not appear at all in this table, it 
will be seen. Whether they belong to it or not, we 
cannot say, but we believe the list is intended to be 
complete as far as it goes, and that all other lines 
fall below the minimum of 123,365 tons. 


The latest case of water pipe corrosion caused by 
electric currents is reported from Washington, D. C. 
Lieut. J. O. Manson, of 407 New York Ave., has re- 
ported to Engineer Commissioner Rossell that the gal- 
vanized iron service pipe on his premises corrodes, and 
becomes miserable in a short time. An investigation is 
to be made. 


The electric railway between Singapore and Johore 
has been completed. The track is 3-ft. gage, laid with 
20-lb. rails, and 2,400 ties to the mile. Overhead wires 
are used, and the motor car is of an experimental 
type, with chain gearing from the motor to the car 
axles. 


CONSTRUCTION NEWS. 
RAILWAYS. 
East of Chicago.—Existing Roads. 

LEHIGH VALLEY.—The branch line from Coplay 
to Egypt, Pa., 144 miles, has been completed. 

WILKESBARRE & EASTERN.—Work is_ making 
good progress on this railway from Wilkes Barre to 
Stroudsburg, Pa. Tracklaying has been commencd 
near Wilkes Barre. 

PHILADELPHIA & READING.—A report is going 
the round of the newspapers that this company anu the 
Wabash R. R. Co. are making arrangements to cou- 
nect their lines between Toledo, O., and Harrisburg, 
Pa., by building or purchasing a connecting railway. 
There seems but little visible foundation for the rumor, 
however. 

BALTIMORE & OHIO.-—Surveys are reported to be 
in ess for a shorter line between Miller’s Grove 
an lson, Pa. The work will include a tunnel about 
1,700 ft. long. 

PHILADELPHIA & READING.—A press dispatch 
from Buffalo, N. Y., says: ‘““The Reading is making 
plans to carry out at once its contemplated extension 
of coal-handling facilities here. The plans involve a 
cost of $1,000,000. When the changes are made the 
company will have facilities for shipping 10,000 tons 
more of coal a day than now. It is proposed to dredge 
out a second canal between the lake front and the com- 
pany’s present long canal on the Tifft Farm. A water 
trestle now stan between the present canal and 
where the new canal will be, and back of this is a 
storage dock. Another large trestle and a _ storage 
dock will be built, the trestle to cost about $8,000, ard 
the dock $100,000, This dock will hold 10,000 tons of 
coal, and will be long enough for two vessels to load 
at the same time. e trestle will be built wide 
enough for four tracks. These additions will give the 
Reading local facilities for handling and shipping their 
output to the West and to Canada. The entire work 
will probably be finished so that — .-Y- from the 
new Nock ean begin on June 1 next. The company has 
at pretest facilities for storing 340,000 tons of coal 
at the Tifft farm, East Buffalo and Cheektowaga. 

ORFORD MOUNTAIN.—This line has been inspected 
by the officers of the Provincial Government, and will 
soon be opened for traffic from Eastman to Kings- 
bury, P. Q., about 26 miles. Sixteen miles of the line 
have been built this year. 

LOUISVILLE, NEW ALBANY & CHICAGO.-—This 
company will make extensive additions to its passenger 
and freight ant during the coming year, and w.ll 
continue the improvements of its track and roadbed. 


Projects and Surveys. 


CHICAGO, EVANSTON & INDIANA.—Articles of 
incorporation for this company have been filed. The 
ey, ee to construct a road from a point on 
Lake igan, near the northern city limits of Chi- 
cago, westerly and southwesterly, crossing the cana! 
between the western limits of Ch and the western 
limits of Cook County, thence south and east, inter- 
sect! the state lines of Indiana and Illinois, in 
Cook ty. The a stock is $5,000,000, and the 
in rators are: J. W. Taylor, John G. Watson, New- 
ton, P. R. Hatch, John Davis and David Williams. 


<a & STREE'S Seared Rg bette 
way Mon . egheny Co.. + toa 
Wh oe Divieten 


from 
er on the on of the Baltimore & 
R. R. Pres., A. Carter, Pittsburg, Pa. 


“SNC&’STER BRA NCH.—Chartered in Maryland to 
build a railway from Manchester to Maple Grove, Md. 


Among the incorporators are: Jacob A. Frederick, Wm, 
H. Shower, Edward Omsler and Chas. J. H. Gauter. 


Southern.—Existing Roads. 


HODGENVILLE & ELIZABETHTOWN.—This com- 
pany has ordered a survey to be made for an extension 
rom Hodgenville to Elizabethtown, Ky. 

WHEELING TERMINAL.—The prospects are that 
this terminal railway at Wheeling, W. Va., will soon 
be extended to Benwood. 


Projects and Surveys. 

_POTOMAC & APPALACHIAN.—Chartered in West 
Virginia to build a railway from a point in Mineral 
Co., W. Va., through Grant and Hampshire counties to 
Franklin, Pendleton Co. The principal offices will be 
at Franklin, W. Va., 

DRY FORK.—A charter was issued last week to this 
company, organized for the purpose of constructing a 
railway, to begin near Bretz, in ‘Tucker Co.. W. Va., 
and extend southwest along Cheat River, through the 
valley of either Glade Fork or Dry Fork to the head- 
waters of Greenbrier River, in Pocahontas County 
and thence, southery, through Poncahontas and Green- 
brier counties to the Chesapeake & Ohio Ry., near 
Caldwell, in Greenbrier Co., with branches up the Red 
Creek and tributaries of Cheat River. The principal 
office will be at Bretz, Tucker Co., and the incorpor 
ators are: Martin Lane, Wilmington, Del.; Levi C. 
Condon, Baltimore: John L. Hummell, Philadelphia: 
J. B. Rees, Rees’ Tannery, W. Va.; R. F. Whitmer, 
Philadelphia, Pa. 

PENSACOLA, ALABAMA & TENNESSEE.—A_ meet- 
ing of citizens was recently held at Pensacola, Fla., to 
consider a proposition submitted by Henry McLaughlin 
and C. RK. Desham for the construction of a railway 
from Pensacola, Fla., to Memphis, Tenn. The pro- 
jectors asked $100,....1 in aid of the enterprise, anid 
agree to commence work by Jan. 10, and have 10 miles 
completed in 60 days. 

Northwest.—Existing Roads. 

DULUTH, PIERRE & BLACK HILLS. —A press dis- 
patch from Pierre, S. Dak., dated Dec. 21, says: ‘‘Gener- 
Manager Ward, of the Duluth, Pierre & Black Hills 
Ry., who is in Chicago to-day telegraphed that the deal is 
closed and capital advanced by which the grade will 
be completed, ironed, equipped, and operated from 
Aberdeen, via Pierre to Rapid City, a distance of 
290 miles. This involves an immediate cash outlay of 
$4,000,000. Contracts for timber and rails are being 
let, and it is the intention to push the enterprise to 
completion in the shortest possible time. This is the 
first railway to span the western half of the state over 
the lately ceded Sioux reservation lands, and give the 
Black Hills connection with the balance of the state. 
Some of the leading capitalists of New York city are 
backing the deal.” 

MILWAUKEE & NORTHERN.—The recently com- 
pleted extension of this road from Channing to Sid- 
naw, a distance of 47 miles, was formally opened Dec. 
20, by a party of officials of the road, including Third 
Vice Pres. E. P. Ripley; Gen. Supt. W. G. Collins, his 
assistant, E. W. McKenna, Supt. H. M. Bell, Generil 
Freight Agent J. J. Coleman, and others. The exten- 
sion gives the company an entrance to Ontonagon over 
its own line, instead of having to use another road for 
part of the distance and then strike its own line. The 
extension will be open for regular traffic Jan. 1. It is 
now stated that the road will be extended to Calumet 
from Sidnaw in the coming season. Preliminary sur- 
veys are already made for part of the way, and the 
right of way secured. 

BRAINERD & NORTHERN MINNESOTA.—The first 
40 miles of this road from Brainerd, Minn., has been 
completed and accepted. The road thus obtains the 
bonus of $100,000 in bonds voted to aid its construction 
by Crow Wing Co., Minn. 

DAKOTA, WYOMING & MISSOURI RIVER.—Pres. 

T. Coad states that he has made arrangements 
for pushing forward the work on this line, and that 
the grading will be resumed in a short time west of 

Rapid City, S. Dak. 


Projects and Surveys. 


CHICAGO & MISSISSIPPI RIVER.—<Articles of in- 
corporation have been filed in the office of the Secretary 
of State of Illinois, by this company. It #& proposed to 
construct a railway from Chicago to a point on the Mis- 
i River, in Mercer Co., and from a point on 
said line in Stark Co., to a point on the Mississippi 
River in Pike Co. The principal office is to be in Chi 
cago, and the capital stock $10,000,000. The incorpor- 
ators are: D. W. McCord, 8S. M. Dunton, N. J. Me- 
Millan, G. F. Tibbits, and C. M. Lahm, all of Chicago. 


Southwest.—Existing Roads. 


GULF, NEWPORT & NORTHERN.—The contract for 
the construction of this railway from Alligator Head, 
on Matagorda Bay, to Victoria, Tex., has been let to 
Dave Burns, of San Antonio, Tex.,. The distance i, 
about 45 miles. The road will be extended to San 
Antonio at an early day. The contractor will commence 
work about Jan. 1. employing a sufficient force for 
its early completion. 

Projects and Surveys. 

LUFKIN & SOUTHEASTERN.—This company has 
been chartered to build a railway in Texas. The line 
is to run from Lufkin, in Angelina Co., to Rockland, 
in Tyler; capital stock. $250,000. Incorporators: W. H. 
Bonner, J. H. Kurth, B. F. Bonner, A. W. Henderson, 
Samuel Weiner, Jr., J. J. Bonner, Melvin Glenn, A. M. 
Denman, W. M. Vinson and E. J. Mantotte, of An 
gelica, Tex. 

Rocky Mt. & Pacific.—Existing Roads. 

SPOKANE FALLS AND NORTHERN.—It is reported 
that the contract has been let for the construction of 
the Nelson and Ft. Sheppard R. R., from the Interna- 
tional line to Nelson, B. C., 60 miles. 

COLORADO MIDLAND.—It is announced that the 
Midland Terminal road will be running into Cripple 
Creek, Colo., by Feb. 1. About three-fourths of the 
grading between Divide and the town of Midland, and 
about one-half between Midland and the mining camp 
is completed. The ties are already on the ground: the 
rails are being rolled and the rolling stock is about to 
be contracted for. 

Projects and Surveys. 

NEVADA SOUTHERN.—The route of this road, noted 
last week, is as follows: From Goff, San Bernardino 
County, -» west of The Needles to Good Springs, 
Lincoln County, Nev., via Goff, Von Trigger, nvel, 
Vanderbilt, Ivanpah in San Bernardino county, Cal., 


aud State Line and Good Springs, Lincoln County, Nev 
with branch lines from Manvel to the New York min 
ing district, and from State Line to Mesquite Valley, 
over the State Line Pass. The length of the road is 
100 miles. I. E. Blake, of Denver, President of the 
road, has recently returned from New York City where 
he is reported to have made arrangements to bond the 
road for $15,000 a mile at 5%, the Metropolitan Trust 
Co. to be trustee of the bonds. The company expects 
to complete 50 miles by Feb. 1, 1893, and a contract 
for the shipment of 100 tons of ore a day from that 
terminus has been signed. The work will not be done 
by contract. The directors are: I. BE. Blake, of Den 
ver; Demetrius G. Scofield, of San Francisco; Walter 
F. Crosby, of Colorado Springs; Frank L. Morgan and 
Otto Amsden, of Needles, Cal., and William L. Beards 
ley and George C. Manley, of Denver. R. S. Seibert 
is General Manager. 

NORTH FORK AND MINARET.-—Chartered tn Cah 
fornia to build a railway from a point on the North 
Fork of the San Joaquin River in Tp. 7 S. R. 22 E 
northeast to the centre of Sec. 30, Tp. 7 S. R. 22 B 
Among the incorporators are T. Stewart White, Sec 
Grand Rapids, Mich.; W. B. Birmingham, Oakland 
Cal.: and Thos. Friant, Pres., Grand Rapids, Mich. 

SALT LAKE & DEEP CREEK.—Chartered in Utah 
to build a railway from Salt Lake City to Muncey 
Nev., 220 miles. 

KASLO & SLOCAN.—Hon. John Hendry, of New 
Westminster, B. C., one of the principle owners of "he 
townsite at Kaslo, B. C., and President of the rail 
way company, has had engineers make a survey, now 
about completed, for a road from Kaslo City, in the 
Kootenay mining region, to the junction of Carpenter 
and Cody Creeks by way of Bear and Fish Lakes. It 
will be about 30 miles in length. The prospects are now 
fairly good for its being constructed next summer. The 
building of the road depends upon the development 
of the mines. It is reported that there are now about 
19 mines shipping ore over the wagon roads to Kootenay 
Lake. 

FLORENCE, CKIVPLE CREEK & STATE LINE.— 
In a recent interview, Secy. Isaac Canfield, says: “We 
have a charter for the road, and President Johnson 
will leave for New York soon to complete arrange- 
ments through which the money for constructing th 
road is to be obtained. The money is practically se- 
cured, although there are a few details to be arranged, 
and it is for this purpose that Mr. Johnson goes E ist. 
The proposed vend will be 38 miles in length, and in 
its course will tap the alabaster beds in Fremont 
County, the gold mines at McCourt, and it is also the 
intention to run feeders to the principal mineg in the 
Cripple Creek district. There are now 57 shipping 
mines in the Cripple Creek district, and I look upon 
it as destined to become the greatest gold producing 
camp in the United States. It is the intention of the 
company to put up a 500-stamp mill at the town of 
Florence for the treatment of Cripple Creek ores.” 

ELECTRIC RAILWAYS. 

NORWICH, CONN.—A franchise is asked for an 
electric railway to Jewett City and Lisbon. 

BROOKLYN, N. Y.—The Brooklyn City Ry. Co. has 
applied for a franchise covering 50 streets, offering 
$2),.000 for the franchise, while the Kings County 
Electric Ry. Co., which has applied for a franchise 
covering some of the streets, made no offer of pay 
ment. 

NEWARK, N. J.—The South Orange & Newark Ry. 
Co. has been granted permission to erect poles and 
wires, and the New Jersey Traction Co. has been 
permitted to extend its electric system through the 
city, paying to the city 5% of its gross receipts. 

HAGERSTOWN, MD.—A franchise for an electric 
railway has been granted to W. F. M. MeCarty; 
steel grooved girder rails, 5 ins. high, to be used, with 
vitrified brick paving between the rails, and 18~ins. 
on each side. 

PHOENIX, ARIZ.—Northern Addition Ry. Co. > $200,- 
000; C. Churchill, F. L. Brill and Geo. W. Hoadley. 

ELEVATED RAILWAYS. 

BROOKLYN, N. Y.—The decision of the court in the 
case of the property holders and the proposed elevated 
railway on Atlantic Ave. has been given . favor of the 
construction of the railway, which has already been 
located by the rapid transit commissiopers, 

HOKSE AND MOTOR RAILWAYS. 

NEW YORK, N. Y.-—-The Columbus & Ninth Ave. 
Ry. Co., $3,000,000, and the Pavonia Ry. Co., $5,000,000, 
have been incorporated by James J. Traynor, James 
R. Breen and Howard Van Linderen, to build double 
track lines 3 and 7 miles long, respectively. 

PITTSBURG, PA.—Monterey & Streets Run Ry. Co.; 
$20,000, with $4,000 paid in; Pres., R. A. Carter. 

HIGHWAYS. 

NEW JERSEY.—The Union County Board of Free 
holders, at Plainfield, has decided to raise by taxes next 
year 5° of the original cost of the county roads for 
the purpose of repairs. It is estimated that $15,000 
will be needed. The roads were built a few years 
ago at a cost of over $300,000, and are the best in 
the state. They comprise the roads from Plainfield to 
Springfield. thence to Elizabeth, and thence from Plain- 
field to Elizabeth via Westfleld. from Westfield to 
Rahway. and from Rahway to Ftlizabeth. 

ILLINOIS.—The Macon County Board of Supervisors, 
at Decatur, has ordered the placing of $80,000 In new 
court-house bonds to draw 5% until 1912, and recom- 
mend that the state offer a bounty for every mile of 
country roads built In the state. 

WATER-WORKS. 
New England. 

BRATTLEBORO, VT.—L. K. Fuller, B. D. Harris 
and others have been appointed a committee to employ 
an engineer and report on village works. : 

Middle. 

ATTLEBORO, MASS.—The purcahse of a 1,500,000- 
gallon pump has been authorized by the voters. 

NORTH WOODBURY, CONN.—A water company ts 
proposed, 

FALCONER, N. Y.—The village trustees have granted 
a franchise to A. ©. Wade, A. N. Broadhead and 
others, representing the Falconer Water Supply Co. 

LAKEWOOD, N. J.—The town of Busti has granted 
a franchise to G. N. Cowan, John Hunt and others. 
Water must not be taken from Lake Chautauqua. 

SOUTH AMBOY, N. J.—The Council of Perth Amboy 
has passed a resolution authorizing the borough to tap 
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the city water main and pay for water by meter meas- 
ure. 

MAHANOY CITY, PA.—The people have just voted 
for city works. A company now supplies the city. 


Southern. 

GRAYTON (NEAR WELCH), W. VA.—A water com- 
pany has been organized here. 

BARNESVILLE, GA.—Bids are wanted by the town 
for building works, meee. > supply well at Payne's 
Spring, a reservoir on Hog Mt., a pumping plant, suj> 
ply and distributing mains. There will be 24,740 ft. 
of 8 to 4-in. cast iron, 16 8 to 4-in. valves, 32 3-ft. dou- 
ble nozzle hydrants. Davis, Edwards & Krug, At- 
lanta, Engineers. Address the Mayor for specifications. 

NEWNAN, GA.--It is said that works are wanted. 


North Central. 

GENEVA, O.—It is said that a Chicago firm wishes to 
build works and let the city pay for them by install- 
ments. OC. B. Ensign represents the firm. 

CANTON, ILL.—J. C. Thompson, Cy. Clk., informs us 
that main extersions will be made in the spring and the 
supply and storage increased. 

CHICAGO, ILL.—The Bellewood Water-Works Co. 
has been incorporated; $10,000; Allen Aldrich, O. Y. 
Carter, W. L. Hitchcock, 

ROCKFORD, ILL.—Bids for building a_ 1,000,000- 
gallon reservoir, ready for covering, at Rockford, Ml., 
are wanted until Jan. 9. The bids received Dec. 15 
have been rejected. The reservoir will be about 60x 
150 ft., 20 ft. deep in excavation, with concrete walls 
and bottom and brick piers. FF, G. Hogland, City 
Clerk; Chas. C. Stowell, City Engineer. 

TURNER, ILL.—Mayor Gary recommends that water 
and sewerage systems be built by the town. 


Northwestern. 

HARTINGTON, NEB.—The “Democrat” 

steps be taken to secure works. 
Pacific. 

COLVILLE, WASH.—Works are again projected. 

SATICOY, CAL.--It is said that Los Angeles parties 
have bought 700 acres of land near by at $50 per acre 
and will develop water to supply the town. 

SUMNER AND BAKERSFIELD, CAL.—It is expected 
that the Sumner Water Co. will begin work soon. The 
company has a capital stock of $25,000. 


Canada. 

SARNIA, ONT.—Improvements are 
mated cost, $17,000. 

ARTESIAN WELLS. 

LOWELL, MASS.—The water board will open bids 
for driven wells for a new water supply on Jan. 12. 

IRRIGATION. 

NEW COMPANIES.—Omaha Canal & Power Co., 
Omaha, Neb.; $3,000,000. Ice House Canyon Water & 
Power Co., Los Angeles, Cal.; $500,000; directors, J. 
de Barth Short, L. E. Mosher, and others. 

SEWERS. 

HARTFORD, CONN.—A meeting was held Dec. 16 
to consider the question of a sewerage system, but 
no action was taken. 

SOUTHINGTON, CONN.—We are informed by T. H. 
McKenzie, Cy. Engr., that surveys and preliminary 
plans for a system of sewers were prepared by him two 
years ago, and that it is now proposed to prepare 
definite plans. 

HOOSICK FALLS, N. Y.—Proposals for constructing 
a system of sewers will be received by the Sewer Com- 
missioners until Feb. 7. Plans and specifications are 
on file. Joseph Buckley, Pres.; L. C. Wilder, Clk. 

WAYNE, PA.—The Darby Creek Sewerage Co. and 
the Lansdowne Sewerage Co. have united. he scheme 
yr yosed is a drainage system for the Darby Creek 

alley. The Survey has been completed by Coffin & 
Altemus, Engrs., as far as Clifton. All the towns and 
villages between Paoli and Ardmore, along the main line 
of the Pennsylvania R. R., are included in the survey. 
From Ardmore the proposed line goes in a southerly 
direction to Darby Creek. 

CLEVELAND, O.—The Director of Public Works will 
receive bids until Jan. 4 for a timber outlet for the 
Cuyahoga st. sewer. 

TOLEDO, O.--The City Clerk will receive bids until 
Jan. 9 for constructing a cylindrical brick sewer in 
Woodville st. 

TURNEY, ILL.—The question of a sewer system is 
being discussed. The mayor has recommended that 
$500,000 be expended for sewers and water-works. 

SIOUX FALLS, 8. DAK.—The City Auditor will re- 
ceive bids until Jan. 5 for several sewers, including an 
outfall into the Big Sioux River. 

EMPORIA, KAN.—The report of the City Engineer 
regarding sewer extension has been accepted, and the 
City Council has voted to construct mains in two 
streets. 

BOULDER, COLO.—Plans for a system of sewerage 
have been prepared by H. J. Reid, Gy. Engr., Colorado 
Springs. The length of the proposed system is six 
miles, and the estimated cost $36,000. 

GALVESTON, TEX.—The plans of W. Kiersted, Engr. 
for the Galveston Sewer Co., have been submitted to 
the City Council. The separate system will be used 
and the total cost is estimated at $895,347. 

OAKLAND, CAL.—Bids will soon be asked for a 
sewer to cost about $45,000. 

STREETS. 

BRADFORD, MASS.—A special town meeting is to be 
held to consider the paving of Main St. The cost is 
estimated at about $20,000. 

JAMESTOWN, N Y.—The Board of Public Works has 
been looking at paving in Western cities. It is thought 
probable that they will recommend brick for paving 
streets in this city. Many streets are so hilly that 
asphalt could not be used. 

WILLIAMSPORT, PA.—The Board of Trade has 
passed resolutions urging the City Council to begin the 
work of street paving as soon as possible. 

RADFORD, VA.—The Streets Committee will receive 
bids until Jan. 10 for brick sidewalks and stone curbing. 
WwW. J. Smith, Cy. Engr. 

HYATTSVILLE, MD.—Surveys are being made for a 
new boulevard. 

JACKSONVILLE, FLA.—The City Council has passed 
important paving ordinances. It is proposed to issue 
bonds for $500,000 for municipal improvements. 


urges that 


projected; esti- 


ENGINEERING NEWS 


BELLEVUE, KY.—Brick paving in several streets is 
being discussed. It is thought that the entire im- 
provement would cost $50,000. 

DAYTON, O.—Resolutions have been adopted to pave 
two streets at a cost of about $110,000 to $150,000, ac- 
cording to material. 

STERLING, ILL.—The City Clerk will receive bids 
until Jan. 16 for 12,812 sq. yds. brick paving, 4,400 
lin. ft. curbing and 750 sq. yds. stone retaining wall. 

WINONA, MINN.—The oF Engineer has been in- 
structed to prepare plans and specifications for paving 
ten streets with vitrified brick. 

CRESTON, IA.—The city will award contracts Jan. 
23 for paving three streets, about 18,346 sq. yds., with 
two courses of brick on 1% ins. of sand, sifted sand to 
be between the courses and the whole covered with 1 
in. of fine sharp sand. I. 8. Roseberry, Cy. Engr. 

ELECTRICAL. 

PHILLIPS, ME.—The Phillips Electric Light Co. has 
voted to contract with C. B. Dalton, Portland, for the 
installation of a plant. Work will be begun at once, and 
the lights are expected to be in operation by Jan. 15. 

SPRINGFIELD, MASS.—The electric light company 
offers to furnish the town 20 are lights at $100 each 
yer year, the company to furnish everything but the 
amp arms. 

TAUNTON, MASS.—The electric light company has 
contracted for three additional boilers and a 200-HP. 
engine, which will give the plant power enough for 
5,000 incandescent and 300 arc lights. 

FRANKLINVILLE, N. Y.—A_ committee, consisting 
of P. T.. B. Britton, Dr. J. W. Kales and others, 


will visit several cities to investigate the different sys- 


tems of electric lighting. 


WELLSVILLE, N. Y.—The Village Board has granted 
a franchise to the Western Electrical Works for the 
establishment of an electric light plant. Work will 
be begun immediately, and it is hoped that the lights 
may be turned on in January. 


TORELEY, MD.—A plant to cost about $20,000 will be 
put in by F. H. Corthell & Co., Boston, Mass. 


HENDERSON, N. CU.—W. Thomas has purchased the 
property of the Henderson Electric Light & Power Co., 
a it is reported that he will put in an incandescent 
system. 


PARIS, TENN.—The Mayor and Alderman Young 
have been appointed a committee to correspond with 
electric companies with regard to the cost of an elec- 
tric light plant. 


SCOTTSBURG, KY.—It is reported that L. Prosser 
and Julius Steinberg will establish an electric light 
plant. . 


NEWCASTLE, IND.—The City Council has voted to 
purchase and operate an electric light plant. 


DUQUOIN, ILL.—The City Clerk will receive bids 
until Jan. 6 for an electric light franchise. 

COLUMBIA, MO.—At a final election Dec. 17 the 
citizens voted almost unanimously in favor of electric 
lights, and a franchise has been granted to W. T. 
Anderson, St. Louis, for water-works and electric 
light plant. The work will commence at once. 

NEW COMPANIES.—Green Island Electric Light Co., 
Green Island, N. Y.; $25,000; Knight Nefelt, Chas. W. 
Marsh, Chas. E. Barrett, all of New York. Dillon Gen- 
eral Electric Co., Dillon, Mont.; $40,000; E. P. Wet- 
more, Chas. H. Alexander, Josiah wden. Associated 
Electric Co., of New Jersey, Trenton, N. J.; $20,000; 
A. R. Kuser, J. W. Hoff, Phillip Frengolen. avana 
Electric Co., Havana, Ill. ; .000; J. W. Bronson, C. C. 
Travis, May B. Bronson. Electrical Installation Co., 
atanas Ill. ; $25,000; L. E. Myers, S. Elansburg, David 
J, Will. 


CONTRACT PRICES. 

STREET WORK.—Galveston, Tex.—The following 
bids were received for paving about 60,000 yds. 
with creosoted, long leaf, yellow pine blocks, 10 Ibs. 
dead oil per cu. ft.: W. H. Doyle & Co., $2.55 and $2.75 
yer sq. yd. for 5-in. and 6-in. blocks, respectively; J. 
V. Byrne & Co., $2 and $2.25, the city to issue cer- 
tificates for two-thirds of the cost of each block of 
paving as the work is completed. 

PAVING BRICK.—Washington, D. C.—Contracts for 
paving brick have been awarded as follows: Chas. Ford, 
100,000 to 508,000, at ei M.; Washington Brick & 
Terra Cotta Co., 50,000 to ,000, at $10 per M. in the 
city, $10.17 in the county of Washington, east of the 
Eastern Branch, and $11 in the county ot Washington 
west of Rock Creek and within one mile of Georgetown; 
Ivy City Brick Co., 50,000 to 300,000 at $10.50 per M. 
STREET SWEEPING.—Indianapolis, Ind.—A contract 
has been awarded to Isaac F. Reeder for sweeping 
streets and alleys paved with brick, at 60 cts. per 
10,000 sq. ft., and Kentuc'l Ave., which is paved 
with asphalt, at 35 cts. per 10,000 sq. ft., the sweeping 
to be done either daily or tri-weekly. 


DITCH.—Napoleon, O.—The County Commissioners 
have awarded contracts for the Beaver Creek ditch, 
which, with two small branches, will Agere te 19 
miles in length. The maximum breadth is -, and 
depth 9 ft. The estimated cost of construction, not 
including cost of location, is $35,814. The contract for 
12.5 miles of the work was awarded to Pollard, Goff 
& Co., Champaign, Ill., at an wee” B wind of 8.5 cts. 
per cu. yd., the work to be done with dredges. The re- 
maining portion was awarded to mine property owners 
along the route, at prices averaging 9 cts. per cu. yd. 

PIPE AND CASTINGS.—Albany, N. Y.—We are in- 
formed by G. L. Baily, Supt. Water-Works, that the 
following bids were received for 820 tons ot pipe and 
70,000 lbs. of special castings, the contract for which 
we noted last week as awarded to R. D. Wood & Co.: 
R. D. Wood & Co., Philadelphia, Pa., $24.60 ae" ton 
for the pipe and 2.4 cts. per lb. for specials; National 
Foundry 7 orks, ttdale, Pa., $24.90 and 24 
cts.; Chas. Millar & Son, Utica, $25.76 and 2% cts.; 
M. J. Drummond, New York, .60 and ets. Four 
informal bids were received, but not considered, 

Minneapolis, Minn.—The following bids have been 
received for about 13 miles, or 5,000 tons, of cast 
iron water pipe: Denis Long & Co., $24.49 per ton; 
West Superior Steel & Iron Co., $24.50; Howard-Harri- 
son Iron Co., $25.60; National Foundry & Pipe Works, 
$24.70 and 2% cts. per ib. for socal Chattanooga 
Foundry & Pipe Works, $25.50; McNeal Pipe & Foundry 
Co., $27.75; Addyston Pipe & Steel Co., $25.40; e 
Shore Foundry, $25.40; Min Fou 
2 cts. per Ib. for s als; Lockw 
2% cts. for specials; George 
hydrants. 


Dec. 29, 1892. 


MISCELLANEOUS. 


BOILERS, ETC.—New York, N. Y.—The Department 
of Parks will receive bids until Jan. 3 for boilers, 
water and drainage pipes for the uarium in the 
Castle Garden Building, in Battery Par 


PIER.—Wshington, D. C.—The lowest bid received by 
the Navy Department for the construction of an iron 
and st pier at the U. 8. conte San in the har- 
bor of P Pago, Samoa, was t of the Coronado 
Foundry ., San Diego, Cal. eae There were 
seven other bids, the highest being $149,500. 

DOCKS.—Buffalo, N. Y¥.—The Department of Public 
Works will receive bids until Jan. 4 for the construc- 
tion of a timber dock. 

Ashtabula, O.—The Detroit Dry Dock Co. has pre- 
pared plans for another large dock, and will prob- 
ably begin construction early in spring. 


MANUFACTURING AND TECHNICAL. 


LOCOMOTIVES.—The Schenectady Locomotive Works. 
Schenectady, N. Y., have orders for 8 engines for the 
Chicago & Eastern Illinois, and 3 for the Maine Cen- 
tral. The Roanoke Machine Works, Roanoke, Va., 
have an order for 5 engines for the Norfolk & West- 
ern. The Chicago, St. Paul, Minneapolis & Omaha will 
lace orders for 5 ten-wheel freight engines. The 
uluth & Winni will add 10 e es to its —e. 
ment. The Louisville, New Albany Chicago will 
er to its equipment; Gen. Man., W. H. Me- 


CARS.—The Barney & Smith Car Co., Dayton, O., 
has delivered 4 di ears to the Great orthern. 
The Haskell & Barker Car Co., Michigan City, Ind., 
has an order for 200 coal cars, and 50 stock cars for 
the Louisville, New Albany & Chicago, which road 
is making extensive additions to its ee The 
Ensign Mfg. Co., Hun mn, W. Va., orders for 
750 gondola coal cars and 250 box cars for the Chesa- 
peake & Ohio, all of 60,000 lbs.’ capacity, and fitted 
with air brakes and Jauney couplers. The Duluth & 
Winnipeg will place orders for ore cars, 100 box 
ears, and 50 flat cars. The Norfolk & Western will 
add 1,000 freight cars to its equipment. 


CAR WORKS.—The Litchfield Car & Machinery UCo., 
Litchfield, Ill., is just completing new machine shops, 
occupying 12 acres of ground, and having over 95,6U0 
sq. of floor in main buildings. The shops are of 
brick, 205 x 55 ft., and are fitted with a 100-HP. Cor- 
liss engine and an electric traveling crane of 7% tons’ 
capacity. 

THE BUSH CATTLE GUARD CO., of Kalamazoo, 
Mich., has recently been awarded the contract for 
equiping the Michigan Central R. R. from Buffalo to 
Chicago, single and double track, with its steel cattle 
guard. About 1,300 guards will be required. The Bush 
guard.has been in use on this road for the st two 
years. Mr. F. ©. Balch, C. E., Manager, informs us 
that the guard is now in use on 47 railways. 

ASPHALT WORKS have been established at Troy, 
N. Y., by a company consisting of P. H. Feeley, John 
H. Gleason and P. McKenna. The engineer archi- 
tect is J. Schubert, of New York. 


THE JOSEPH DIXON CRUCIBLE CO., of Jersey 
a N. J., manufacturer of granite pencils, is putting 
a ifth story, 175x 75 ft., on its — factory. The 
comipany will also establish a rubber and brass plant 


for the manufacture of the various pencil accessories 
and novelties. 


NEW COMPANIES.—Standard Paving & Construction 
Co., Newark, N. J.; $100,000; John S. ffer, of New- 
ark; J. S. Smith and DeWitt C. Hanfeld, of Brooklyn 
N. ¥. Queen City Paving Co., Buffalo, N. Y.; $25,000: 
Thomas J. Rogers, John Druar and A. D. McConnell. 
Cooley & Vater Co., St. Paul, Minn.; machinery and 
railway supplies; $50,000; Pres., E. Cooley; Gen. Man., 
F. F. Vater. Phoenix Pavement Co., Phoenix, Ariz. : 

20,000; W. C. Master, C. W. Sterns and H. H. 

harton. Railway Supply Co., Chicago, Ill.; $10,000; 
H. C. Ayer, Robert ie and T. G. Gedder. Chica 
Adamant Wall Plaster Co., Chicago, Ill.; $500,000; Wil- 
lis Jackson, C. G. Roat and M. 8. Holmes. Chicago 
Street Car Air Brake Co., Chicago, II1.; ,000; J. A. 
Kruse, James Hanley and David Reed. w edish-Ameri- 
can Engineering & Art Co., Jersey City, N. J.; $500,000: 
gas works, etc.; Carl Gullberg, of Jerse Ci ; G. C. 

hlander, of 


Conrad, of New York, and Ma 
Brooklyn, N. Y. - aoe 


CURRENT PRICES. 


RAILS.—New York: at eastern mills; $30.75 at 
tidewater; old rails, $17 for iron, and $14.50 and $15 
for steel. +Pittsburg: $30; old rails, $21 for iron and $15 
to $15.50 for steel. Chicago: $31 to $32.50; light rails, 
$32; old rails, $18.75 for iron, and $12.75 to $15 for steel. 

TRACK MATERIAL.—New York: steel angle bars, 
1.6 to 1.65 cts.; spikes, 1.9 to 2 cts.; track toile 2.4 to 
2.6 cts. with square and 2.7 to 2.8 cts. with hexagon 
nuts. Pittsburg: splice bars, 1.75 to 1.77 cts. for iron 
and 1.8 cts. for steel; iron and steel spikes, 2.15 cts.; 
iron track bolts, 2.7 cts. with square and 2.8 cts. with 
hexagon nuts. Chicago: splice bars, 1.65 to 1.75 cts. 
for iron and steel; spikes, 2.05 to 2.1 cts. at mill; track 
bolts, 2.6 to 2.7 ets. with hexagon nuts. 

PIPE.—Cast iron, $20 to $30 per ton. W: 
discounts as follows at Pittsburg: 55% and 10%, and 
ariph — ag* - —— -_ cree. — My 

, an 4, an % an , on black an - 
vanized lap welded. ng, ane, = 

FOUNDRY PIG IRON.—New York: $13.25 15. 
Pittsburg: $13 to $14. Chicago: $13.25 S $14.28 $ 

LEAD.—New York: 3.8 to 3.85 cts.; : Ls 
St. Louis: 3.5 cts. ees SE 

STRUCTURAL MATERIAL.—New York: beams, 2 
to 2.25 cts. for large lots, and 2.25 to 2.75 cts. for 
small lots; channels, 2.1 Le 
cts.; tees, 2.1 to 2.3 cts.; sheared iron 
cts.; steel plates, 1.85 to 2 cts. for ta 


for shell, 2.4 to 2.65 cts. for nee 2. 
firebox. Pittsburg: beams, 2 to 2.25 ets.; channels, 2 
to 2.25 cts.; angles, 1.75 to 1.9 cts.; 1 ; 


rought iron, 


sheared steel b t 
1.7 cts. for icon an oueant 
tank, 1.95 to 2.05 
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C. E. LOSS & C0., 


Electrical, Steam and Surface 
Rail way Contractors. 


MUNICIPAL, CANAL AND MASONRY WORK. 


621 PULLMAN BLDG. CHICAGO. 
GEO, A. EVANS, 
| Steel Rails & Equipment 


18 WALL 8f., NEW YORK. 
| FLUSH TANK CO., 


169 La SALLE Street, Curcaco, Iu. 
Send for our grand-vew illustrated 
catalogue. 
flushing sewers, closets and urinals. No 
movable parts. Over 6,000 in use in the 
United States and in Canada. Patents of 
Williams, Waring, Field and others. 


PULSOMETER STEAM PUMP. 


SEE ADV. PAGE XXXIIL 
snail MAMA rnc et actin 
H. E. PAINE, Ex-Com. of Patents. 8. B. LADD. 


PATENTS and PATENT CAUSES, 
| PAINE & LADD, 


ATTORNEYS ATLAW, - WASHINGTON, D.C. 
LOAN & TRUST BUILDING. 


PARK FIRE CLAY CO., 


MANUFACTURERS OF 


~VEFRIFIED PAVING BRICK 


WRITE US FOR PRICES. 
PARK QUARRIES, Beaver Co., Pa. 
Reom 7,55 Ninth St., Pittsburg, Pa. 
a RR RR 


| BRADFORD L. GILBERT, | SPECIALTY: 
Tower balldiac. mew Yorn] MULROAD 
| Ames Buildings” Boston STATIONS 
The Double Girder Lap Joint 
STREET RAILWAY TRACK 


Duplex Street Railway Track Co., 


NO. 51 WALL ST., NEW YORK. 
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KE. H. Goodm oe Pres. aed Gan Mar, es = a 

as. Johnson, Sec’y and Treas. 

J. G. Schroeder, Chet Eeetener, [ 2 Geo. H. Paine, Gen'l Agt. 
General Office and Works: SWESSVALE, Allegheny County, Penna., U. 
and Manfrs. of Interlocking and lock Signal Appliances, F ee 
Slips, Switches, —— eae oe vy he — mepulageerste of the Westinghouse 

rioc utomat Si 

ee Track Circuit Block ion . Sri _revefg ‘rer 
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; Electric Lockin: kes System lectric C i 
Bellis; Sa: aoa S & sro Im moved Ae eT Speclal Appliances for protection of 
w Brid urn n 1 
BOSTON OFFICE: | NEW YORK oFFick: ce ee teas “O) OFFICE 
Hathaway Bidg. Times Bldg. i ° Building. 












Ww. P. HALL, President. 


THE HALL SIGNAL CO, 


W.S. Gmimorg, Treasurer. 5S. MarsH Younu, 40y 


60 Broadway, New York. 927 The Rookery, Chicago. 


Automatic siphons for| The Hall System of Automatic Electric Signals is in operation 


and process of erection on TWENTY-FIVE ROADS. 
We have recently acquired and are now prepared to furnish 


THE BEZER LOCK AND BLOCK SYSTEM, 
THE BEZER AND BURLEY INTERLOCKING MACHINE, 


besides all the latest and best improvements in MECHANICAL SIGN ALING 


LIGHT CARS Sersnstece: 


ARAIL ARCO 
2 
25 OAK STREET, THuRreeRivers, MICH. 





SHEF FIELD VELOCIPEDE 


BLACKMER & POST PIPE CO., 
MANUFACTURERS OF 


STANDARD SEWER PIPE 


Double Strength Culvert Pipe, 


EXCLUSIVELY IN 24% Foot LENGTHS WITH IMPROVED SOCKETS. 
Branch Office: Gen’! Office and Factories: 

ST. PAUL, MINN. ST. LOUIS, MO. 
Send for Pamphlet, ‘‘ SOMETHING A80UT CULVERT PIPE."’ 
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$5.00 per year. 
Single Cepies 15 Cents. 


W. L. STEBBINGS, 


Civil and Consulting Engineer, 


1118 Monadnock Bldg, CHICAGO. | 


\Bridges and Buildings. 





J. ¢. SLOCUM, D. E., 


Consul ing Mechanical Eagineer. 


Smokeless Ke oiennbanl Combustion. 


Superintendence. 
235 La Salle sSt., Chicago. 
Nene ee eee ee eee eee ene um 


NATIONAL 
NATIONAL SWITCH & SIGNAL CO. 


New York Office, 4! Pine Street. 


London Office, 70 & 71 Paiace Chambers, | 


Westminster, 8S. W. 
Office and Works, Easton, Pa. 
Western Union Telegraph and Long Distance 
Telephone Connections, 


R. CARMAN CompBes, P’ resident, 
O. F. REMNBARD, Sec’y and Treas. 
Tuomas J. Swirt, Managing Director. 
H. S. Pret, Gen. Agt. and Signal Engr. 


Joun P. O'DONNELL, ¢ Jonsulting Engr. | 


Designers and Manufacturers of 


RAILROAD SAFETY APPLIANCES. 


Mechanical and Electrica) Interlocking; Me- 
chanical, Electrical and Manual Block Signals; 
Distance Switch Signals; Koyl's Para 
liluminated Cemepneres National Hopoating 

Torpedo Si M. & 3. Double Wire Com- 


mes pegs Natlonat Selector; Adjustable Clamp 


taka and Bids Submitted for aatee 
locking Terminals, Yards, Junctions, G 


Crossings, Draw Bridges. Passing Stations, etc. | 


JUST ISSUED. 
CATALOGUE No. 


CLAYTON 


Plans, 
- | Specifications, Tests, Examinations, Estimates, j 











AIR COMPRESSORS | 


For All Parposes and Pressures. 
Malied FREE on Application. 


CLAYTON AIR COMPRESSOR WORKS 


43 Dey Street, New York, 





H. JOHNSON, H. M. Fearne 
. ary. 


STANDARD STEEL CASTING C0,—OPEN a STEEL CASTINGS=THURLOW, PA, 
“THE JOHNSON RAILROAD SIGNAL CO, 
Imerlocking and Block Signaling Appliances,'rye asTon VALVE.Co, . 
Plane and bids submitted ter tn ee ens ie Prestretrs: , Junctions, 


o. a7 JOHNSON, WM. P. HALL, D. W. PHELAY. 
DESIGNERS AND MANUFACTURERS OF 
» Passing 8 


- + Boston, New York; Chicago, 


| STEAM GACES _ 


PATENTS 
Engineering Ma gazine 


FOR CONTENTS OF THE DECEMBER NUMBER SEE PAGE Xii. 


D GATTLE GUARDS: 


SOLE alee AND MANUFACTURERS OF THE 


SYKES BLOCK SICNAL SYSTEM. 


GENERAL OFFICE AND WORKS, RAHWAY, N. J. 


BOSTON OFFICE, 
Ames Building. 


7 one, OFFICE, 


CHICAGO OFFI 
7 Broadway. om 


The Rookery. 


PENRSTLVANIA STERL COMPANY'S |Ppecrnn 


Advertisement on page 8, and 27, 
Sha Bic Gena al ALFRED GUILLAUME, 


engaged or interested in 





HOPKINS & ATMIMS, Patent Lawyers, 


ATLANTIC BUILDING, 990 P 82, WASHINGTON, D, 0, 
Members of the Bar of Sere Coane of the United 









Write for ao ou oate- 
segue ets! e 


- 5 ee 


Tak ‘FIRST Faas. 








tl 


ENGINEER'S 


DIRECTORY. 





ALEXANDER, HILL & DUNLAP, Civil Engineers, 
CHAMBER OF COMMERCE BUILDING, SUITE 905, CHICAGO. 


Sewerage, Water Supply, Paving, Bridges, Railway Surveys, Investigations and Reports. 
Specifications, Plans, Estimates and Construction Superintended. 


SAMUEL A. ARTINGSTALL, 28 Rialto Building, 
Civil Engineer. 
Plans, Specifications and Estimates for Water-W orks, Sewerage, Bridges and Municipal Work. 


WM. A. AYCRIGG, 32 Warren and 102 Chambers Streets, N. Y. 
Civil Jingineer. 


Designs and estimates for bridges and roofs. Inspection of structural iron and steel. Rail. 
road Kngineering. Surveys. 


STEPHEN E. BABCOCK, Consulting Engineer, 


Water-Works and Sewerage. 


WILLIAM S. BACOT, C. E., Mem 


RICHMOND CO., Staten Island, N. Y. SPECIALTIES; Water-Works, Sewerage, Improvements of Roads. 
OFFICES: 145 BROADWAY. NEW YORK, and STAPLETON, 8. I. 


EDW.BARRATH & CO., ““Monadnock’’ Block, Room 1404, Chicago, III. 
Architects, Mechanical Engineers. 


DRAFTING AND ENGINEERING OFFICE. 
Packing Houses and Manufacturing Plants a Specialty. All Kinds of Iron and Steel Struc- 
sures and Special Machinery Designed. Blueprinting aud Drafting in General. 


BASSETT BROS., 298 Main St., Buffalo, N. Y., 


Engineers and Contractors. 
Water-Works, Water Supply, and Sewers. 


BERTHOUD & MOSES, Haseltine Building, Philadelphia, Penna. 


CIVIL AND MECHANICAL ENCINEERS. 
BRIDCES, CRANES, WATER-WORKS, ROLLING MACHINERY AND FURNACES. 


EDWARD M. BOGGS, Civil and Hydraulic Engineer, TUCSON, ARIZ. 
Irrigation, Water Development and Storage. University of Arizona. 
G. BOUSCAREN, Mitchell Building, Cincinnati, O., 
Consulting Engineer. 


Surveys, Construction and Inspection of Railways, Long-Span Bridges and Roofs, Structural Works 
of Iron and Steel, Water- Works, Irrigation, Drainage and Sewerage Systems. , 


THOMAS C. CLARKE, 44 Broadway, New York, 
: Consulting Engineer. 





Chicago, 








LITTLE FALLS, N. Y. 





Am. Soc. C, K., Engineer of County Roads. 




















Cable Address: Mellate. 


COOKE & READ, 220 Soc. for Savings Bidg., Cleveland, O. 
E. C. Cooke, C. E. Engineers & Contractors. W. W. Reap, C. E. 


Plans, estimates and specifications poopered for water-works, sew xe, railways and municipal work 
@ontracts taken and wors superintend 


J. A. COLBY, Girard Building, Philadelphia, Pa., 
Inspection of Materials and Workmanship for Bridges and Buildings. 


JOHN A. COLE, Consulting Engineer, Rooms 30, 31, 55 Dearborn St., Chicago, 
Water-W orks, Street Railways and Sewerage. 


WM. W. CREHORE, Civil Engineer, 25 Pine St., New York City. 


Designs and Computations for Bridges, Roofs, Girders, Turn tables, Structural Iron Work, 
etc., etc, Inspection and Superintendence of Erection. 


JAS. J. R. CROES, M.Awm.8oc.C.E.; M.Inst.C.E., 13 William St., N. Y. City, 
Consulting Engineer. 


Examinationsand Reports Made on Projects for Water Supply and Sewerage of Towns, Rapid Transit 
and River Improvements. Plans and Specifications Prepared and Work of Construction Superintended. 


LEE L. DAGRON, Civil and Inspecting Engineer, 447 Rookery, Chicago, Ill. 
Specialties: Inspection, Construction and Erc ction of Bridges, Buildings, Cars, etc. 
CHESTER B. DAVIS, M.Am.8oc.C.&., 1627 Monadnock Bldg. Chicago, Ill. 
Consulting Civil Engineer. 


SPECIALTIES: Hydraulic and Sanitary Work, Plans, Specifications and Estimates Prepared, and 
Work Superintended. Correspondence invited. 


T. DENGLER, E. M., 512 Webster Ave., Chicago, 
Mining Engineer and Chemist. 


P. P. DICKINSON, M. Am. Soc.0.., No. 7 Nassau St., New York, 
Consulting Engineer and Contractor, 


ed ar.d estimates of cost furnished. Contracts entered into for the construction of 
ater-Works, Sewerage, etc. Mineral Lands surveyed and reported upon. 



































Railroads parver 
Railroads, Canals, W 


THOMAS M. DROWN, Mass. Institute of Technology, Boston, Mass. 
Advice with regurd to Water Supply and Sewage Disposal, particularly from a sanitary 

standpoint. 

F. A. DUNHAM, Engineer of Union County (N. J.) Road System, Civil Engineer, 


NO. 7 PARK AVENUE, PLAINFIELD, N. J. 


jal attention given to the Paving and Improvement of Streets and Roads. Plans, Estimates and 
cations for Engineering Works Furnished and Construction Superintended. 








spect 
DUNHAM & PAINE, 
Civil ana Consulting Engineers, 
Ne. 150 BROADWAY, NEW YORK, and CITY HALL BLDG., CLEVELAND, O. 
T. C. EGGLeston, M, Am. Soc. C. E. W. F. Dennis, M. Am, Soc. C. E. 


EGGLESTON & DENNIS, P.O. Box 186, Shafer Bldg., Richmond, Va. 
Civil Engineers. 
E. H. KENYON, 


J. H. GRay. 
GRAY, Eéugineer Inspectors of Iron and Steel, 
516 Ashland Bleck, CHICAGO. 











E. D, Estrapa. 
ESTRADA, KENYON & 
307 Lewis Block, PITTSBURG, PA. 
G. W. G. FERRIS & CO., Civil Engineers, 


Insvectors of Structural Iron and Steel. 


PITTSBURG, PA. 
WILLIAM P. FIELD, Prudential Bidg. Broad cor. Bank St., Newark, N. J., 
Civil Engineer. 

Foundations, Roofs, Buildings, Bridges, Railways and Railway Structures. 
BERNHARD FEIND, M. Am. Soc. C. E. Civil and Hydraulic Engineer, 


1105-7 THE ROOKERY, CHICAGO, ILL. 


Surveys, Designs, Estimates and Supervision of Construction for Water-Works, Water 
Power and Hydraulic Pressure Plants, Sewerage ang River and Harbor Works, 


FRANK L. FULLER, Mm. am. Soc. c. E., Civil and Hydraulic Engineer, 
ROOMS 35, 36. 12 PEARL ST.. BOSTON, MASS. 
Special attention given to Water Supply and Drainage. 


WOLCOTT C. FOSTER, Cin! Engmeer, 5% BROADWAY, NEW YORK. 








PITTSBURGH TESTING LABORATOF y_ 


HUNT & CLAPP, 116 Water St., Pittsburgh, Pa., 


Metallurgical Engineers and Chemists. 
ction of Rails and of Materials for Bridges and other str 





SPECIALTIES: I 


ns 
Locomot: oh 


Steam Boile: ves, Cars, etc. Inspection of Shop Work and Erection at Brid,.. ~< 
Chemical Analyses and Physical Tests of all kinds." — 
Agents for Tinius Olsen & Co,’s Testing Machines; Thacher’s Slide Rules. 


SAMUEL WILSON FRESCOLN, c. z., M.8., Engineer and Contractor. 
WORLD BUILDING, NEW YORK. See page xxviil. for advertisement. 


EDWARD FLAD, 118 Laclede Building, St. Louis, Mo. 
Civil and Mechanical Engineer. 


JOS. P. FRIZELL, 60 Congress St., Boston, Mass. 
Hydraulic Engineer. 
Development, Transmission, Distribution and Application of Water Power. 
SAMUEL M. GRAY, 20 Market St., Providence, R. I., 


Consulting Engineer for Municipal and Sanitary Work. 


Jo. C. GuiLp, 
OFFICE AND LABORATORY: 20, 21 AND 22 KEYSTONK BLOCK, 


GUILD & WHITE, Chattanooga, Tenn. 
Engineers and Chemists. 


Linn Wuirte, 


casas cachet saan Aaa iat anette 

ROBERT L. HARRIS, m. Am. Soc. C. E.; M. Inst.C, E. 1 Broadway, New York, N.Y, 
Consulting Civil Engineer—Railways. 

Examinations, Reports, etc., Made. New Method of Dealing with QUICKSAND. ete, 


See “Engineering News” of April 28, 1892, pp. 420.). Conduits, etc., for Electri 7s 
‘Street ilway News,” Oct, 24, 1891). ce a oeeeenners Cg 


ALLEN HAZEN, Chemist, Lawrence, Mass., 
Sanitary Water Analysis. Mechanical Analysis of Materials Proposed for the Filtration of Sewace. 


RUDOLPH HERING, m. am. Soc. C. E., M. Inst. C. E., M. Can. Soc. C. E., 


Civil and Sanitary Engineer, 


277 PEARL STREET, NEAR FULTON . 
Designs for W ater Supply and Sewerage. Ceastreitheg Deprtseen 


ae eee ree creer c nce c cc nnn nce ess 
JOHN W. HILL, m. am. Soc. c. E., 35 & 36 Glenn Bidg., Cincinnati, 0, 
Consulting and Constructing Engineer. 

For Water-Works, Sewerage, &c. 
R. W. HILDRETH & CO., /nspecting Engineers, 

2 Wall St., New York ; Philadelphia and Pittsburg, Pa 

L. L. DAGRON, Western Representative, 447 The Rookery, Chicago, Ill. 

Inspection of Railway Equipment, Bridges, Rails and Rolling Stock, 








D. J. HOWELL, National Union Bldg., Washington, D. C., 
Civil Engineer and Landscape Architect. 
W. B. W. HOWE, Jr., Consulting Engineer, Knoxville, Tenn. 


Late Chief Engineer Plant System of Railways, Surveys, Construction and Inspection of Railw aya 
Foundations, Bridges, Water-W orks, Sewerage and General Engineering. 


THE ROBERT W. HUNT CO., 
Bureau of Inspection, 





Tests ana Consultation, 


GRUERAL QrriqE: | Uston n Bidg., Pittsburg; 
“The Rookery,” ||BRANCH OFFICES Trust Co, Bldg. 
Chicago. * Yplon Trust Co. Bide: New York —- 





WM. R. HUTTON, 35 Broadway, New York City, 
Consulting Engineer. 
Water-Works and Water-Powers, River and Harbor Works, Rallways. 
D. C. JACKSON, C. E., Madison, Wis., m. Am. Soc. M. E., Am. Inst. K. E 
UNIVERSITY OF WISCONSIN. 


Consulting Electrical Engineer. 
Plans, Supervision and Tests of Electrical Railway, Mining, Power and Lieht Plants. 


JULIAN KENNEDY, Vandergrift Building, Pittsburg, Pa. 


Consulting and Contracting Engineer. 


Blast Furnaces, Bessemer and Open-Hearth Steel Works, Steam and H i 
Gas Producers, ete. ydraulic Machinery, 


OLIN H. LANDRETH, Nashville, Tenn., ™-4™.Soc.C. EM. Am. Soc. M. Bi 
Engineering Department, Vanderbilt University, 











Consulting Lingineer 
Water-Works, Water Power, D , Reclama , Improvement of Highways and Street Paving, 
Examinations, Expert Tests, Reports, Designs, Specifications and Estimates. 





W. B. LAWSON, Ciwil and Consulting Engineer, 504 McPhee Block, DENVER, COLO. 


Problems in Location and Construction of Railroads and Transit Lin . Plans, 
Specifications and Superintendence of Works. Investigations and Re — 


KARL L. LEHMANN, Civil Engineer and Arohitect, 67 Portland Block, CH/CAGO. 
SPECIALTIES: Calculation and Designing of Buildings and Bridges, Stone Arches and Foundations. 


HARRY J. LEWIS, Civil Engineer, sta TION B, PITTSBURGH, PA. 


A. W. and F. B. LOCKE, Engineers, 53 stave s1,, BOSTON. 


Railroads, Tunnels and Sanitary Work. Plans and Superintenden ; ° 
aminations of Railroad and Mining Peeper paretery work eee a: ahow ‘the 
merits and demerits of new enterprises, their feasibility and sources of revenue. 


CHAS. F. LOWETH, Mem. Am. Soc., C. £., Mem. Am. Water-Works Assoc., 
Confulting Civil Engineer, 


560 AND 561 DRAKE BLOCK, ST. PAUL, MINN. 
Plans, Specifications, Estimates and Supervision of Water-W orks, Sewerage, Bridges and Municipal W ork# 

















ALBERT LUCIUS, Civil and Mechanical Engineer, : 
torAll kinds of Engineering Structures, Plans, Specifications, Esti Estimates, Superintendenee, Bridge [nspee- 


Nat’! Bank Bldg., Louisville, KY 


meer. 
Surveyéand Construction of Deep Foundations and Other vee 
ons 


Pian Speth i cay egamato oral ,aad Conmiruction aqperincended. Bmipa’ 
WILLIAM P. MASON, Rensselaer Polytechnic Institute, Troy, N. Y, 


a Ne NB 2. 





JOHN MAC LEOD, MAméoc.cx, Ky. 
Consulting bs 


* = pa 7 » 
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— 





RENSSELAER POLYTECHNIC INSTITUTE, Troy, N. Y. 


SCHOOL OF ENGINEERING. ESTABLISHED 1826. 


A MILITARY COLLEGE 


Degrees in Civil Engineering, Chemieiry, Arts. 





iil 
SEND FOR A CATALOGUE TO THE DIRECTOR. 


PENNSYLVANIA MILITARY ACADEMY, CHESTER, PA. 


COL. C, E, HYATT, Pres. 


UNIVERSITY OF ILLINOIS, CHAMPaIGN, ILL. 


Courses in CIVIL, MECHANICAL, ELECTRICAL and MINING ENGINEERING. and in ARCHITECTURE. Also seven coursesin literature ana science. Forty-two instructors; 
fees merely nominal. paign, Il 


extensive equipment; 


‘or catalogue or information address REGENT, Cham 





SIBLEY COLLEGE, CORNELL UNIVERSITY, ITHACA, N. Y., 


Is prepared oe make tests of iron and steel on various machines ap to 2 pean | pk ah Test trials of engines, boilers and aa. machinery, and all kinds of experimental investigation 


engineering work. N, Direct 


or. R. C. CARPENTER, Superintendent Laboratory. 





Courses in Civil, Mechanical and Electrical Engineering. Shops and Laboratories. For information address DANIEL CARHART. Dean. 





RALPH MODJESKI, 218 La Salle St., Chicago. 
Civil Engineer. 


Designing, Inspecting, and Building of Long and Short Span Bridges, Viaducts and Other | 
Metallic Structures: Inspection of Material at the Mills and Shops. ’ | 


A. LHOE RHA) Gravvare or Lavar anv Meu, 
MINING ENGIN}EER. 
Head Office: QUEBEC. Branch Office; MONTREAL. 


eS 
JOS. O. OSGOOD, M. am. soc.c.k. 120 Broadway, New York. 
Consulting Engineer. 
Railroads and 
a fakes Specialty of - ny re ksg Other Investment Properties. —- 
ALFRED D. OTTEWELL, 
Engineer for Bridges and Buzldings, 
14 SANSOME STREET, SAN FRANCISCO, CAL. 
WM. BARCLAY PARSONS, M4 An m. Soe, C. E,, Civil Engineer, 
M. S. PARKER, M . Am. Soc, C. E., Great Falls, Mont. 
pete See Ratiied Vadose dee Ee Warts. Bitte 


M. P. PARET, M. Am. Soc, C. E., 210 E. Lexington St., Baltimore, Md. 
LEHIGH GRADUATE, 1878. 
SPECIALTIES: Hydrographic Surveys aud Inve:tigatious, Gagings, ete. Railroad 
Surveys, Preliminary and Location, with Reperts. 
Work done under contract and specifications, thus insuring economy and accuracy, and 


sa’ 
U.S. Ass’t Engr. in c of various works along Atlantic Coast. 
‘Sereiest Peoseo 


Cc. O. PARKER, M. Am. Soc. C. E., Cail Engineer, 33 Keystone Block, Chattanooga, Tenn. 
ag a pn a op Mining and Topegsepitent Work, Surveys and 
for Lakes or aarvons. Reteonten, Plans. Soalatandonce, ba” Dupes ooary, Baste Rey aad 




















_ 





HIRAM PHILLIPS. Consulting Engineer, 
810 OLIVE ST., ST. LOUIS, MO. 
Expert Tests and Reports of All Kinds of Materials Used for Structural Work, Examinations, Plans, 
pecifications and Estimates. 


‘m2 





JOSEPH C. PLATT, Consulting Engineer, Waterford, N. Y. 
Investigations and Reports. Engineering and Manufacturing. 


ALEXANDER POTTER, C. E. (Lehigh), assoc. M. Am, Soc. ©. E., 
Civil and Sanitary Engineer, 

CITY HALL, OLEAN, N. Y. 
aI plone, eucciientions ae ee oe water supply Lone somroree of towns, 
WM, G. RAYMOND, Troy, New York, 

Consulting Civil Engineer. 


Railroad Location, Structures, Surveys, Examinations and Reports. 


REMINGTON & Cco., Chicago, /ii., ¥. Remineron, 





: 








C, REMINGTON. 


Correspondence Solicited. General Contractors. * omce: Sgise 2 Pickle and 
Water-Works, Sewerage, Masonry, Macadamizing, Exca 
Piling Stanictpal t pal Ingprovements of every description. vating, Grading - 





WALTER P. RICE, M. am. Soc. c. E., Room 454 Arcade, Cleveland, O. 
Civil and Consulting Engineer. 


Consultations. Reports, Estimates , Specifications and Plans for Bridges and Other Stru 
tures, Sewerage, Harbor Work and Shore Protection, Electric Railways, - 


PALMER C. RICKETTS, Consulting Engmeer, 17 viasT st., TROY, N. Y. 
Bridges, Roofs, etc. Plans, Specifications, Estimates, Superintendence, Inspection and Reports. 


GEO. S. RICE and GEO. E. EVANS, Members A. 8. of C. E. 
Civil and Hydraulic Engineers, 95 Milk St., Boston, Mass. 
werage, Drainage unicipal Work. 











Water Supply, Se and all classes of M 
RICKER & WING, Offices Ill & 112 White Building, Buffalo, N. Y. 
Gxo. A. RICKER. Civil and Landscape Engineers. Prevx K. Wixe. 


Railroad Surveys, Landscape Engineering, Building Plans. Specifications and Superintendence. 
H. C. RIPLEY, Galveston, Tex., Civil ie 


anit =e of Serre want he a Syn be’ Lakes ana 
poe a ROEBLING, C. &., a ee N. J. 


SUSPENSION BRIDGES. 
BINS, Great Falls, Mont., Civil and Mining Engineer. 
ees RRI G AT i 





{h cometon with the 





7) 


» B 


i E. Tr > 6. Chestnut st, Philadelphia, Pa. 


| Surveys Plans, Estimates, Superintendence and Ins 








|AN DREW ROSEWATER, m.am.80c.C.E., 424 Bee Bldg, Omaha, Neb. 
Engineer Municipal Public Works. Sewerage a Specialty. 


8. M. ROWE, Mem. Am. R. D. ROWE, Mem. Am. Soc. C. BE. 
ROWE & ROWE, 330 Webster Ave., Chicago, lll., 
Superintending and Consulting Engineers, 


tion of Railroad, Hydraulic, Bridge and General 
Mngineering Work. 








Mem. Am. Soc. Civil Engineers, Mem. Am. Inst. Mining Engineers. Asso. Am. Inst. Elec. Eng’rs 


FREDERICK H. SMITH, 227 E. German St., Baltimore, Md., 
Consulting Engineer and Geologist, Bridge Engineer. 


FRANK SNYDER, 113 N. Fourth St., Columbus, O., 
Hydraulic and Sanitary Engineer. 


Designs and Estimates for Sewerage, Sewage Disposal and Water Supply. Construction Superintende 


OSCAR SANNE, Consulting Bridge Engineer, 
Reem 60, COLBY & ABBOT BUILDING, MILWAUKEE. 
Estimates, Specifications, Details of Steel and Iron Construction. 


F. G. & G. R. SIKES, Civil Engineers, 
S1 & S82 WHITE BLDG., BUFFALO, N. Y. Branch Ofice: TONAWANDA, N.Y. 
Bridges, Railway Projects, Surveys, Plans, Specifications, Construction Superintended, 


JESSE M. SMITH, M. Am. Soc. Mech. Eng., M. Am. Inst. Elec, Eng., 
Mechanical and Electrical Engineer. . 
EXPERT IN PATENT CAUSES. 36 MOFFAT BLOCK, DETROIT, MICH 


oe MITA M. AM. Soc. C. E., Architect and Civil Engineer, 
604, THE ORIEL Sixth and Locust ST. LOUIS, M 
General cieetapeall Architecture. Surveys, Building Plans and Aperidentions. Water- 
Ves, pen Light and Sanitary Drainage. Legal Engineering Evidence. Reports on 
properties, : 




















eand 
igns and Specifications, = nations 


EDWARD S. SHAW, 146 Franklin St. Boston, Mass., 
Consulting Engineer. Bridges ber Structural W' x, Desi 
and Reports, Supervision of a a 





VANCE & MEDDIS, 223 Fourth Avenue, Louisville, Ky. 
Crurl Engeneers and Surveyors. 


Cuaries W. Ksiout. § Cuas C. HOPKINS, M. Am.Soc,C.E., Jamxs W. KITTRELt, 
THE STANWIX ENGINEERING CO., Rome, N. Y., 


Sanitary aud Hydraulic Engineering a Specialty. 


Designs, Specifications, Estimates ym gy Water-Works and Sewerage. Construction Supert 
tended. Correspondence Solicited. 7 





Civil Engineers 





JAS. T. TAYLOR, Civil and Hydraulic Engineer, 
MORENO, PERRIS, ALESSANDRO. 
Address; P. 0. Alessandro, San Sernardine Co., Cal, 
Plans, Estimates and Reports. Irrigation and Water Supply. Works and Structures. 

J. C. TEMPLE, Dayton, Ohio, Hydraulic and Mechanical Engineer. 
Designs and Estimates for Water-Power Improvements, Water-Works, Water and Steam Power Plants 
Hart Vance, M. Am. Soc. C E, KE, H, Mzeppm, 

M. TSCHIRGI, JR., Civil and Sanitary Engineer, Dubuque, la. 
Plans and Estimates Furnished for Sewerage, Water-W orks, Bridges Etc. 


Cc. C. VERMEULE Civil and T ical Engineer, 
OOM 133, 71 BR WAY, NEW YORK. 


VON SCHON & GARNER, Faanaieie: Va., Civil Engineers. 


Keports on Sates, Timber, ———- and Town Site Surveys. Sewerage and Water- resus. Railroa i 
Topographical an d Land Surveys. We Operate Throughout the Svath 














J. A. L. WADDELL, Consulting Bridge Engineer, 
Keith and Perry Building., Kansas City, Mo. 
Branch Office, Reom 945 The Rookery. Chic, go, Ill, 





sone —— —— of Old ctures. — Ketimstes and Sev erin- 
Jr., M. Inst. C. F.W.F. 
WARING, G, CHAPMAN & FARQUHAR, Civil En — 
ORT, BR. I. and ADWA 


N. 
the Construction ane yA LALA Water-w 
Toposrenhical W. Wokand the Laying Out of Towns. GEO. E. RING, Jn., Consulting a aiees ny ~_ 


GEO. E. WARING, Jr., M. Inst. C.E., Consulting Engmeer, 
NEWPORT, RB. I. and S74 BROADWAY, &. Y. 
Sanitary and Agricultural Drainage, the Laying Out of Towns, 


WILLIAM J. WILGUS, Civil Engineer, 601-602 Endicott Bidg., St. Paul, Minn. 


and Estimates for Railway Terminals, De; Etc. Location and 
erent td Meseas Rallraye Poser Banta awash Yostshon, Towasites heworage Sees tod 
a orks. CONSTKUCTION \e 


mel FS Gro. 8. Davisos, C. E., M. Am. Soe. C, E- 
WILKINS & DAVI , Westinghouse Bidg., Pittsburg, Pa., 


WM. HENRY WHITE, En Engineer and Contractor, _32 PINE ST., NEW YORK. 
Gas Works a Specialty. 


WILSON BROS. & CO., Drexel Bidg., Eppadeiptin. Pa., 


Engineers and Architec 


nn {Pee eTIR ES 


NATSON, Civil an 
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R. H. Yeats. Chicago Representatives, Tak Weir Froe Co., Cincinnati,O. CHas. GIBSON. J. EDWARD ADDICKS, Pres. GEO. A. KELLY® Treas. ROBT. W. LYLE, Sec’y. 


“=e . ~~ {Staten Island Terra Cotta Lumber Go, 


——MANUFACTURERS OF—— 


‘}SALT GLAZED VITRIFIED SEWER AND 
DRAIN PIPE AND FLUE LININGS, 


Fire Brick, Ornamental Front Brick of all colors, Architectural Terra Cotta 
and POROUS TERRA COTTA or “TERRA COTTA LUMBER,” 
and Hard Tile for Fire-Proofing Buildings. 

MINERS AND SHIPPERS OF CLAY, FIRE MORTAR ETC. 


This Company owns the exclusive right to manufacture POROUS TERRA COTTA or 
+‘ TERRA COTTA LUMBER °° in Middlesex County, N. J. 
and Richmond County, N. Y 


Offices: Equitable Building, 120 BROADWAY, NEW YORK, 
Factories: WOODBRIDCE, N. J. Evening Address: HOTEL IMPERIAL, N. Y. 















talian Labor Employment and Su Agency 
for the construction of Railroads, Water 8, Sewerage, Stone Cuttin yf 
Office, 215 North Street, Boston, Mass, Write for Circular showing method Or f, Bone Ha men. 


JAMES C. WONDERS, c. fs Bellefontaine, O. nighways and Municipal 


Work, Plans, Estimates, Specifications, Superintendence. Corresponderce invitea. 








BARTLETT, GAY & YOUNG, Manchester, N. H., Water and Sewers. 
WM. GRIFFITH, Coal and Iron Exchange, Scranton, Pa. 








LANCASTER & LANCASTER, Norfolk, Va., Mines and Manufacturers. 
HARVEY LINTON, Altoona, Pa., City Engineer. 
COOKE & READ, Cleveland, O. 


ROBERT POOLE & SON 60., 


ENGINEERS, FOUNDERS AND MACHINISTS, 











PHOSPHOR-BRONZE 


INGOTS, CASTINGS WIRE, SHEET &co. 
*THE PHOSPHOR BRONZE SMELTING CO. LIMITED 


he) ae co Oe oo eed) eo Oe 
ORICINAL MANUFACTURERS OF BHOSPHOR- 
BRONZE IN THE UNITED ares AND SOLE 


Malai Ta asa diane Ba sdlbbeia 








MACHINE 7 
BEVEL 
MOLDED OF ALL sree 
MORTISE ce TEE TT" 
ANGLE LEER TINEA 
KINDS wutican 
WORM 
PLANED INTERNAL 
CORRESPONDENCE CATALOGUES AND FACILITIES FOR TRE 
SOLICITED, ESTIMATES FURNISHED, HEAVIEST WORK, 


SPECIAL MACHINERY, AND SHALL BE PLEASED TO SUBMIT 


WE HAVE UNEQUALED FACILITIES FOR THE PRODUCTION OF 
PRICES ON RECEIPT OF ENGINEERS’ SPECIFICATIONS. 


3 a mo r, 
a 2 "Nek 2 ene are INTER 
B A LTl ii Oo R E Ni D U & A 4 Pieauts IN UNITED STATES, eeeiti ate SLUTS LL 
; 5 #95 B * 8 

e 


Awarded the Crand Prize at the late Paris Exposition. 


Pope’s Reversible Streat » Road Roller System 


Overcoming All Objections to Steam Rollers and 90 Per Cent, Less Cost. 











NOW RADY, 


OTTO GAS ENGINES "wii 


Gasoline, 





















The Sogvured diameter o 
Coal Gas or 5 ing the push. ian 
he only means we have to 
Producer Gas. g 2 pact wader me roles and di: cover 
soft places as inten 
income MG ae 100 HORSE POWER, a2 aoe Sree - one shaft we 
Large onomy in fuel by our engines, combined with a e requ ameter produces the 
Gas Producers, giving One Horse Power for 3 Pe ee hang he ae a roller. 
1% Ibs. of Anthracite Coal. 4 gj biptnan ceeneaing of teams on public 
Vv tract for erection of Water Works, Sewage Pumps, Electric Light Plan = bo 
—— Stations, driven by Gas Power at Highest degree of fav nob oa: Cable Rent ee ° Fefai foe soven years wanted 
OTTO GAS ENGINE WORKS. ® ka 
151 Momroe St., Chicago. 18 Vesey St., New York |° ~ mean 
334 and Walnut Sts., Philadelphia. 19 PeariSt., Boston. i 4g 
Q 3%,5,6,7,8,9 
AND 
10-TON 
ROLLERS. 
Address 
R, CG, POPE, 


Gen'l Office: 806 Chamber o.fCommerce Bldg,, Chicago. Branch Office: Union Iron & Founéry Oo., 8t. Louis. 








Costs Little to Buy, Less to Run, 
and Nothing to Keep. 


THE SHIPMAN 


Automatic Steam Engine 


-$-4:6-8 HORSE POWER. 
liaoos Natural Gas, Kerosene, etc. 
ANY ONE CAN RUN IT. 





New Era Crader, Ditcher and Railroad Builder. 


Inbuilding railroads makes cuts or fills embankments for 2 cents per cubic yard movin Tite Particulars. 
1,000 to 1,500 euble yards in 10 houre with sim tegme and thres men. Lands Write for Catalogues and Full 
‘to 800 roto of 144 yards in same time ata cost of 2¢cents each. Builds coumarin roads at THE SHIPMAN ENGINE COMPANY 
the rate of one mile in three days. We also make the ee pane Buck 3 


Se land Drag Scrapers, Contractors Send for 


ca an F. C. AUSTIN: MFC. Co. ‘Chicago, ul. 201 Summer St., Boston, Mass. 
































ENGINEERING NEWS 


SPECIAL NOTICE 











Two handsome photo- engraved display shoots, entitled 


“RECENT IMPROVEMENTS IN AIR COMPRESSORS,” 
' “ RECENT IMPROVEMENTS IN ROCK DRILLS,” 
Mailed free to any one who will cut out this advertisement and 
mail it to us with his name and address. 


THE INGERSOLL. SERGEANT DRILL CO., 


10 PARK PLACE, NEW YORK. 











BRANCH OFFICES: 


114a Queen Victoria St., LONDON, E. C. 26 S. Water St., CLEVELAND, 0. Pai. oe & MONTANA MACHINERY CO,, Salt Lak 
100.104 W. Washington St., CHICAGO, ILL. | PARKE & LACY CoO., San Francisco, Cal.; Sydney, | ’ 

208 St, James St., MONTREAL, CAN. Australia; Portland. Ore.; Spokane Falls, Wash. | TOTTL : MEQ. AND SUPPLY 0O., Anaconda, Batts, 
201-203 Congress St., BOSTON, MASS, | THE STEARNS ROGER MFG. CO., Bony. B. Lawrence, | | PHILIP & WIGGS MACHINERY 00., Birmi ! 
610 N. Fourth St., ST. LOUIS, MO. | Eng’r, Denver, Colo, ‘Ala. rmingham, 








Aa TEé COMPRESSO re 


STRAICHT LINE, 
COMPOUND 


~..-AND— 


The only concentrated inlet of cold 
air through the piston. 


The only inlet valve without springs 
or other than a single part. 


The only Compressor with water 
jackets through the heads and all 
around the cylinder. 


may Les ‘ The only Compressor with an auto- 

DUPLEX CORLISS . ry - SEY, 2 -. matic unloading device. 
= = = 2 ; a Guaranteed to give the highest 
; economy in the production of Com- 


For All Pressures. pressed Air Power. 


THE INCERSOLL-SERCEANT DRILL CO., 10 Park Place, New York. 


—USED BY— 





STERLING IRON & ZINC CO., Franklin Furnace, N. J. ST. BERNARD COAL CO., Earlington, Ky. CHAS. F. KING & CO. Bbervele. Pa. 
MOUNT PLEASANT MINING CO., Port Oram, N. J. STURGIS COAL & COKE CO., Sturgis, Ky. | HARIISON BRO pena ‘ETON Mele: ipa, Pa 
PENOKEE & GOGEBIC !DEVELOPMENT CO., Bessemer, Mr. A. C. DOUGLAS, Niagara Falls, N. Y. | KRASBY & MACTICOON. Arete 

Mich. Messrs. BOOTH & FLYNN, Pittsburg, Pa. PENCOYD IRON WORKS, Philadelphia, Pa. 


“RACKAROCK.”lck Dilling ant li Compressing 
THE ONLY SAFE HIGH EXPLOSIVE. | MA CHINE RY 


t. 
It Contains No Glycerine or Gan Cotton. Cheapest, Best and — TUNNELS, QUARRIES, "MINES, RAILROADS, 
Composed of two ingredients shipped and kept separate until required for use at the work. And wherever Ore | om and R ante bo Ded. 
240,000 LBS. USED IN FLOOD ROCK, HELL GATE, N. Y. 


No ACCIDENTS BY ITS USE IN ANY TUNNEL. 2 RAND DRILL COMPANY, 
No Noxious Gases, No Headache, No Nausea. Fuzes, Caps and 23 PARK PLACE, NEW YORK. 


Electric Batteries. Ruilding. Chi Ishpeming, Mich.; 
es ak POWDER CO., 23 Park Place, New York | shertroohe 1d, Canada; Apartado 8%, Mexico City. nn Denver 
BUNUAVVA LUN od VU, oo Tae SE 


Everything That Bears Our Brand Is of the Very Best Quality. 


® “Aetna” Explosives and Electric |. STEEL CASTINGS 


| Blasting Appliances OPEN HEARTH AND CRUCIBLE 


) marae” Lapegemdan Broxe Shne Co. 


SEND FOR CATALOGUE. 
OF FICESAND-FOUNDRIES:CHICAGO. ILL. 


= oeneer es 
BRAKE SHOES 
VAILE & YOUNG'S 


PATENT METALLIC 


SKYLIGHTS. 


WITHOUT PUTTY. 


Pertect Construction for Maliread Bulldings, 
Pactories, etc., where Large oa Continuous 


Oo FOU ULred. 1 Hoursane 
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BALDWIN LOCOMOTIVE WORKS. ais apes rea tae Naina 





























Boards of 

ESTABLISHED 1831. WMich., June 6, 1802. over 

ANNUAL CAPACITY, 1,000. the spread of nate be means of as 

PHILADELPHIA, PA. os erpnotd fore may be said to, be, tr oe 

BUBNHAM, WILLIAMS & CO.. Prop. <at> canton” hn eleteast ‘ot thts es 
MANUFACTURERS OF Wawa tens lished in = 


LOCOMOTIVE ENGINES, |" 


pense every Variety of service, and built accurate 


lates. Like parts of 
oo een a ok teemn < claps ike pat of it ADVERTISE CONTRACT WORK 
COMPOUND LOCOMOTIVES. 























PASSENGER AND GOODS LOCOMOTIVES, a 
Furnace Locomotives, Steam Street Cars, &c. ENGINEERING NEWS. 


All work thoroughly guaranteed. 


NEW AND GOMPLETE SYSTEMS FOR HANDLING oF MATERIALS 


eras System. 


cain, een oS 
Sewer tunchine Nramwiy System 
Sontiaieus Elevated Tramway System 


Pome Fayette-Brown Patent Automatic Furnace Hoist. 


Eee ee cut illustrates the Sewer Machine Tramway System, for handling material excavated from 
canaiin sewers, © 


The Brown Hoisting and Conveying Machine Co., 


Olevelana, Ohio, U. BS. A. 
Manufacturers and Sole Proprietors of the Patents, Applications and Designs under which the 
Brown Hoisting and Conveying Apparatus and the various Tramways tort it are built, 


y = ‘will mad free of cha oe 
paper, > a. TEC, 
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ie, con 

ee a Theseatees of Light tives, 
treet Motors, etc., of all sizes and gauges of track. 

This catalogue contains informa’ of value to 

all interested in railroad building and not pub- 

lished elsewhere. Apply to 


H. K. PORTER & CO., 
Builders of Light Locomotives, 
531 Woop 8r., PITTSBURGH, PA. 
N, B.—Contractors’ Locomotives kept on hand, 


True to Pattern, sound, solid, free from blow-holes and 
{ees strength. Stron er and more —_ _— 
n an Be oe oer ice wha 

ever. auf KN UCKLES f B. Standard Car 
Goa lers. an.00- CRANK ‘Si APIs and 60,000 GEAR 


EELS of this steel now runnin; prove this. Cross- 


Head Ros! eads, ocom: 
: = : STE CAST GS of every See Sond foe One: 
CHESTER ° STEEL CASTINGS CO., 
WILSON MILLER Pres. & Treas. D. A. WIGHTMAN, Supt. Works, Chester, I Fie. Office, 407 Library Street, 
errr eip. a. 
"THACHER & BREYMANN. 


METCALF, PAUL & CO THACHER (& BREYMANN 


MAKE A SPECIALTY OF Submarine Engineers and Divers. 


SOLID STEEL * Contractors for submarine work of all kinds where divers are required. 
° — Laying Submerged Pipes jor Water Le eye icdiedj is Mpieialey 
Railroad Track and Mining Tools. 


Estimates and an a ae promptly given. Correspondence solicited. 
ALso SOLE MANUFACTURERS OF WATER 8T., TOLEDO, 0. 


@/ Tht PATENT VERONA NUT LOCK) STEEL STEAM ROAD-ROLLERS. 


OVER 186,000,000 SOLD TO JAN, 1, 1892, 

















































































































SEND FOR OUR NEW CATALOGUE. Ms oe {,600 Manufactured. 
Western Warehouse: 64 & 66 8S. CLINTON ST., CHICAGO, TEAM KOAD ROLLERS Ww com- 
Mth Av. & LIBERTY ST., PITTSBURG. eo (high and low pressure) cylin- 

















TABLES OF “MOMENTS OF IN-| THE COMPARATIVE MERITS OF | (nigh rectQAh Rouumns with single 
ertia and Squares of Radii of Gyra-| VARIOUS SYSTEMS OF CAR | improved spring scrapers, new steer- 


: ‘ i » 
tion; supplemented by others on the| LIGHTING. Price $1 postpaid. Lhe 


Ultimate and Safe Strength of | 393 pages, cloth bound, 5x6 ins., with Incomparabiy su parler toany tssite- 


workmanship, 
Wrought Iron Columns. By Frank | 77 jj)ustrations and complete index. Sooesiaha, anton apne ents 


C. Osborn, C. E. Price $2. This! 4 full illustrated description of all the | ana'stutem Inlend, N. Yo one wei 
standard book of Tables for Engt-| methods of railway car lighting now in | tations of Aveling & Porter’s Rollers 
neers and draftsmen engaged in 


a il, gas, gasoline and electricity—with arein use, the most unsatisfactory 
structural work !n iron and steel has 

























































































results are reported, and the wea 
: c particulars of the comparative cost, com- | and jan ond breakages have been 
attained so wide a popularity that parative safety, comparative convenience | &7¢4teT ais meet a. than with the 
recommendation is unnecessary. It i8| 4.4 comparative illuminating power. of similar reports are obtainable, a 
a necessity. For sale by Engineering the broken-down imitation machines 
This book is the only one ever published 
N Publishing Co. Re can be seen by anyone interested. 
ews FUbUsnINg V0. on this important subject. Railway offi- fe eee ee ee 
ERNE : < “Our new 
PLATE GIRDER HIGHWAY BRIDGE AT | Cials investigating different systems of car | pier is a he ade already ; the 
Brookline, Mass.—Designed and constructed | lighting will find it an invaluable aid. It | gear wheels sre worn the 
by Alexis H. French, Town Engineer; Hen-| describes the best, safest and most eco- | crank-shaft ie epeuae: 4 ibe pans is continually getting loote, and if the thing lasts out another 













































































ry F. Bryant, C. E., being Asst. Engineer | nomical practice with each of the systems reeFro ms Boston, aes. —“Our Eepeees Serene ju Ceiober, , 1891, has cost bet ween six 
in Charge. A complete description of 8) of lighting. Many men in charge of gas, | ®” poven busters Y. arrisburg Holler has been returned to the work 
ee skew be “boltreon actin ain gasoline or electric car lighting plants will | sick; tubes burned, gear worn out and wheels worn down, 80 that spokes are seen through rims. ma.” 
width of 50 ft. Dra f maso but: i book wiih mcncaneonsiepeairounesbesine 

ments given anl'G Beak gage tgeert Guew:| Oe ene Oo pe ee a Ge Steam Road-Rollerr, “ Barnard-Castle” Suvetavering Hi Machines Street 
ing details with all dimensions. To the | % introduce changes tending to greater Scraping Machines, Stone Crashers, etc., 

See ce ee en Se economy and safety in the plants under APPLY TO 

Pubilehed in ENGINEERING NEWS Sept. | ‘heir care. Published and for sale by Bn- 








Price, 15 cents Kineering News Publishing @o. W. C. OASTLER, 43 Exchange Place, New York. 
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A. W. SOPER, Presivenr. ROB’T ANDREWS, Vics-Presiwent. R. M. DIXON, Enaineer. C. H. HOWARD, ! Secrerary. W. R. THOMAS, Treasuden, 


THE - LIGHTING - SYSTEM. 





THE CELEBRATED PINTSCH COMPRESSED Oil GAS METHOD 
IN USE ON OVER 40,000 CARS IN EUROPE AND AMERICA, ? 
THE BEST, MOST ECONOMICAL AND ONLY SAFE LIGHT FOR RAILROAD PURPOSES. 





IN BRILLIANCY AND CLEANLINESS UNSURPASSED. 
‘THis SYSTEM HAS BEEN ADOPTED BY THE VU. S. LiGHT-HoUuSsE BOARD For LIGHTING BUOYS. 


THE - HEATING - SYSTEMS. 


error mer cnovuron wo omer meu wm Oat! Heating and Lighting Co., 


soe, orcas EMOMAL 10 fan cRGLATION 160 BROADWAY, NEW YORK. 


ABSOLUTELY STEAM TIGHT. 


THE PRICH RAT JOINTS. 


Offered by THE PRICE RAILWAY APPLIANCE COMPANY. 
Office: No, 125 SOUTH FIFTH STREET, PHILADELPHIA, PA. ) 
THE DOUBLE GIRDER JOINT. 





THESE JOINTS consist of the DOUBLE GIRDER JOINT, the SPOKE JOANT and 
—————————————— — the BIBBED TRUSS JOINT. All of these ABSOLUTELY ESCAPE the LEVERAGE 
=e == = | of the ordinary SPLICE BARS, and exhibit under severe test unusual SERENGTHE and 







j 
have a HOBLZONTAL SEAT as a support for the rails, in lieu of the inclined edge of a aplice 
bar, 


HH) ) eu —— 
aii coe = | com YOR FURTHER INFORMATION ADDRESS 
Viagem 
nl a oo JAMES M. PRICE, 
SAD 7 LEIS ST 


Sa 
ROSH | Tia ; By 
a eee UE 125 SOUTH FIFTH STREET. - - PHILADELPHIA, P4. 
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RIEHLE’S TESTING MACHINES. 2:05 2tc%, CALM oe 


ELASTICITY. See, for an account of these, the issue of this journal of October 13,1892. They | 
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ScHOEN MANUFACTURING GOMPARY, 


Manufacturers of Articles in Pressed Steel for Railway and Car Construction 


— ADOPTED AS STANDARDS BY ALL LEADING ROADS. 


MAIN OFFICE AND WORKS: PITTSBURG, PA. 
PHILADELPHIA: 909 Drexel Building. CHICAGO: 314 Phenix Building. ST. PAUL: 132 Endicott Arcade. 


= STEEL RAILS ih a - 


MANUFACTURERS OF 
STEEL BLOOMS, BARS Capacity: 350,000 tons of 
Stee! per Year. 


Pressed Steel Stake Pockets, Pressed Steel Side Bearings. 
Pressed Steel Center Pilates. Pressed Stee! Corrugated Corner Bands 
Pressed Stee! Guide Bar Columns. FOR GONDOLA CARS, AND 
Pressed Steel Drawbar Attachments. Push Poie Plates for Box Cars. f 


Steel Rail Froga, 


With the best and the most approved Improvements. 


= | UNIVERSAL MILL PLATES. 
5 MAGNETO ELECTRIC 4 
Se crn =| aLARM SIGNALS| SHEARED PLATES and SHEETS. 
ns anata BOILER, SHIP and ARMOR PLATES. 
a a Fixtures for Stub Switches. mame aye, Also NICKEL STEEL PLATES. 
croce ave RRMA pan 0-5 erin win S Aer Sea 
swirouss 4 ae \ Works and Supt’s Offices LIST OF SIZES SENT UPON APPLICATION. 


Si ¥ ———— ees STEELTON, ae AGBENOIES- 
eee a eee eare a “onvith } 7B Shalt pita 
Ask for Prices {i ¥ = ——epieg OFFICE, h | me L. & BOOMER, 647 The Rookery, Chicago, Ill. 
see Coons PEE Te Sy EI ERE e New York Sales Office, 2 GEO. KINSKV & CO , 249 West Fourth Street, Cincinnati, 0. 

Boston Sales Office, 70 Kilby Bt ’ THE CONDIT-FULLER CO., Perry-Payne Building, ceneanent, © 0. 
Ww aC TTT JAS. G. LINDSAY & CO., Bullitt Building, Philadeiphia, P 


ee eee SL 
7/W Oe Se eur ies a ATARTY: oN 
EIR FROG \ IMPROVED nyt RING FROGS CROSSINGS Loeeaionn : IS MALES ¢ ee: 
\CINCINNATI.O/ | SINGLEE THREE THROW SPLIT SWITCHES, | ROGS. SWITCHES | 


aed toy PLT LLU CR ICNP SIs 10 a EY imac NT. 


PEA aA itd ees uA TGun TOs 9304 


TEE O Deps J) Seer Og Oe eae racer 8 (EE, 


LE I TF a. C O., YOU CAN OBTAIN PROMPTLY the latest 
cARS. ENGINES, FROGS & SWITCHES work on any subject in which you are interested 
} . 


by addressing ENGINEERING NEWS PUB- 
CARLISLE. PA. 


# LISHING CO. Tribnne Ruilding. New Vork Citv. 
PASSENGER, | » Hinson si chet Co. 
FREIGHT 518 Rookery, Chicago. 
TENDER. 65 Boreel Bldg., N. ' 


RAMAPO IRON WORKS, 


HILLBURN, ROCKLAND COUNTY, N. Y. 
Switches, Automatic Satery Switch Stands, Yoked Frogs, Bolted 
u 
seneumemneal wht Suttnes “Orecelean of Every Description. 


LIGHT AND HEAVY CASTINGS AND GENERAL TRACK EQUIPMENT. 


tomatic Stand. Position of Bar 
» hile boing tarews by ¢ 

















BLOOMSBURG CAR CO., 


BLOOMSBURG, PA.., 

















































MANUFACTURERS OF 


FLAT CARS, SIDE 4ND ROTARY DUMP CARS 


Built Especially for Contractors, with or without Steel Linings. 






































CONTRACTORS’ pears a SPARKS & EVANS 
i 
ti i CONTRACTORS 


MASONRY A SPECIALTY. 


‘070 ‘awn 
wmmorg ‘ 





 emearal 


Manufactured oven ty RYAN- Se a 


Send far eaenel eoieeus and ye 


‘MFG. CO -| 436 Walnut St. Philadelphia, Pa. 


























Cockburn Barrow 7 Machine Co., 


MANUFACTURERS OF 





THE PAGECAR. 


THe Lowest Dumpine 
© Cag IN THE Wor. 


— 
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13g yd. car 314g In abo 
7 ae eee 




















rs quickly re- 
i. and replaced 
Simple, strong and 
easily handled. Dump- 
by cne man stand 
ing oncar. Wilistand 
any steam shovel. Un- 
surpassed for filling 
trestle. 


fend tor Descriptive Circular. 


EXTENSIBLE SEWER BRACE. 


ate afte JULY 8, 1890. 





























NEW CONCRETE MIXER 
234 to 240 Eleventh St.. Jersey City, N. J. 














This brace is connected to the shoes 
by ban’ oe joints, hich allow it 
to adjust itself to an : 
ing may assume. 
se put = eee} it takes up very 


utely safe. 


small in the trench, and being made of fe ve zoagest ie ds absol 
We will send one dozen on thirty days’ trial. ire Fe FOR ROULAR AND PRIC 


THE DUNN MFG. CO., Ltd., Branch Dinee, Lewis Bldg., PITTSBURG, PA 
JAMES M. BROWN & CO., 
General Railway Contractors. 


Estimates made on ali classes of Engineering Work. 
GENERAL OFFICES, 


Boreel Building, 115 Broadway, New York. 


MAIRS & LEWIS, General Contractors, 


No. 18 BROADWAY, NEW YORK. 
GEO. C. MAC GREGOR, Engineer. 


Heavy Timber Work a Specialty. . Preliminary Reports and Locations Made. 
M°CORMICK CONSTRUCTION CO., 


100 W. WASHINGTON 8T., Chicago, Ill., & ROOM 922 WAINWRIGHT BLDG., 8t. Louis, Mo. 
Tunnels, Railways, Bridge Piers, Foundations, Water-Works, River Improvements, etc. 
R. P. MCCORMICK, President and Chief Engineer. 


E. WoLTmasn. Geo, T. Kerra, M. Am. Soc. C, E. 
WOLTMANN, KEITH & CO.,11 Wall St., New York, 
Engineers and Contractors for Water- Works, etc. - 


J. ¥. Morvett, Pres't; J. V. CLarxg, C. E., Treas. H. ©. Hopextne, C. E., V. P.; C. T. Morrerr 
MOFFETT, HODGKINS & CLARKE Cco., 730 Overs Howe and eee 

PR a ee st., New York. 
anata ie : Coastruction of Veter Parte, Oe 


BOOKS es 


Gro. B. CHRISTIE. Jxssx Lowe. 
Gro. A. LEDERLE. 


Christie & Lowe, 
CONTRACTORS. 


Street Railways and Bridge 
Foundations. 


Room 516, ASHLAND BLOCK, 
CHICAGO, ILL. 














Gc. L. STEUBNER & CO. 
SUCCESSORS TO 


STEUBNER & WOODS, 


Manufacturers of Self-Dump- 

— Buckets for hoisting eoal 

tone, ores, etc.; Improved 

Self. Dump’ fine: kets for 

hoisting m 

t Bottom Dumping 

poeeetes _ ~c poses 

mpi rs; hergin 

Barrows nan 


Cars 
Steel Wheelbarrows; Iron Hoisting tine 
Lone Iguanp Crry, N. ¥Y. 169 & 170 Tatzp Srezetr 
Send for Circular and Price List. 


Automatic > Register 


The most accurate and 
p+ alle aa entirely 
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a. EDW. ossonn & OO. 


|e . 


CONTRACTORS AND CONTRAOTORS SUPPLIES. 








tion on Railroad Surveying and 
by the late Prof. Chas. 
Washington University, 
N.Shunk, 


Handsomety finished. Can be used on an 
Send for circular. y 
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FIELD BOOK 


BY C, S, CROSS, CIVIL ENGINEER, 
THIRD EDITION, 


To which is added much valuable informa’ 
Constructio n. 
E., of 
Wm 


A. 
St 
Cc. E., and others, 


Smith, C. 
Louis, Mo., 


COMPILED AND EDITED BY 


GEO. H. FROST, C. E. 


CONTENTS, 

Method of Staking out and Keeping Field 

otes of Railroad Curves. 

Railroad Curve Tables, for expeditiously de- 
termining the points at which to commence the 
Curvin 

Keeping the Field Notes of a Railroad Sur- 
vey from which the Center Line is Laid. 

Excav vation and Embankment; Application 
of the Prismoidal Formula. 


+ Excavation and Embankment Tables. 


Instructions to Division and Assistant Engi 
neers relative to Field Notes on Surveys for the 
South Penna. R, R. Co. 

Engineering Field Work. By the late Prof. 
Chas. 4. — of Washington University, St 
Louis, M 

Genuiatioes for the Engineering Departmen! 
during ( jomstraction, pret pared for Y he South 
Penna. R. R. Co., by F, Shunk ; 

Howe Truss Bridges (Liust rated). 

Table for Computing Right of Way Areas. 
Width 100 ft. 

Pile Driving Machine (Ll lustrated). 

Metric Railway Curves, 


Price, 50 Cents, 


E\ g ineering News Publishing Co., 





IF YOU ARE OPENING AN OFFICE for any 
specialty in engineering, in any city in 
America, it will be an advantage to you 
to have your name, address and specialty 
advertised in the ENGINEERING News 
Directory of Engineers and Contractors. 
It is the largest and best directory of 
leading men in the profession published 
any where. 


BAECOCK STREET PLOW 


OR POWER PICK 
For Hardpan and Street Work 





Two teams will plow up the hardest 
street with ease, and do more work 
in any kind of hard ground than 
thirty men can do with picks. 


MANUFACTURED BY 
TOUuN BA BCOcE, 
Walton, Del. Co., N. Y. 


JOHN CLAFFY, 


MANUFACTURER AND DEALSE IN 


Contractors and Railroad Supplies 


SOLE MANUFAOTUREE OF 





Kelly's Patent Derrick Foot Blocks, 
Guy and Cable Stretchers. 


48 Dey Street, New York. 








RELIANCE 


HYDRAULIC JACKS. 
















‘Aqoedeo 103 -0E PUB OS ‘ST “O 


‘YY panolp Jo oseg peolg ‘seqvu] 
SHZIS HOOd ST GAVN 


Absolute in its actions in any position. 
Under complete and instantaneous control 


BF 10 GE IJ O38 


SUPERIOR TO ANY JACK NOW MADE, 
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ear & EISENHAROT ‘kre, 


Lr 2 » dda be, 






GEO, np 0 roe JR, T.W. a = CALDWELL, WwW. W. CARD, H. H, WESTINGHOUSE, 
President Treasurer, Secretary. Gener Manager, 


THE WESTINGHOUSE AIR BRAKE COMPANY, 


PITTSBURGH, PA. U. S&S. A.. 


WESTINGHOUSE AUTOMATIC BRAKE 


The WESTINGHOUSE AUTOMATIC BRAKE is now in use on 24,000 engines and 325,000 cars. This 
includes (with plain brakes) 232,000 freight ears, which is about 23 PER CENT. of the Entire Freight Car 
Equipment of this country, and about 80 per cent. of these are engaged in interstate traffic, affording an 
opportunity of controlling the speed of trains by their use on railways over which they may pass. Orders 
have been received for 173,000 of the Improved Quick-Action Brakes since December, 1887. 


The best results are obtained in freight train braking from having all the cars in a train fitted with power 
brakes, but several years’ experience has proven conclusively that brakes can be successfully and profitably used on 


freight trains where but a portionof the cars are so equipped. Below is a graphical illustration of the progress made 
in tae application of the Automatic Brake to freight cars since its inception. 


Year. No. ~ Year. GRAND TOTAL. 
1881 105! ° 


1882 1,085 
4,966 

15,051 

10,410 


193,168 
193,168 freight cars fitted with the Westinghouse Automatic Brake, which is nearly 20 per cent. of the 
Entire Freight Car Equipment of this country. 


—£, L, ADREON, Manager JOHN B. GRAY, Agent. 
THE 


AMERICAN BRAKE cowpany. 


vew york orice: THR WESTINGHOUSE AIR BRAKE CO., Lessee, CHICAGO OFFICE: 
60 Broadway JOHN B, GRAY, Agent. MANUFACTURERS OF GRAND PACIFIC HOTEL. 


LOCOMOTIVE BRAKES. 


General Offices and Shops: Second and Tyler Sts: ST. LOUIS, MO., U.S. A. 
Z—_==Ss 


ae 


(CoS 
LEY pet nk 
fees 


Standard Outside Equalized Pressure Brake, ‘or two or more eee of Drivers, furnished to operate with efther STEAM, AlBor VACUUM.. 


C. C, HIGHAM, General Supt. 
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\ 4 Legh 4 
\ S44 he 
as of all others \ A ri 
combined ”? Gs 


WRITE FOR CATALOGUE. 


NUMBER SOLD, OVER 22,000. 
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ile rea SSS. 
to oa At ~« SACS /~ ‘Hifective Stock Parner, 


BECAUSE 


<= iT *YEARS’ 


> ee 
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Testing has proved it to 
be the most 


Material and Workmanship 
and Mechanical Prin- 
ciple Correct. 


THE NATIONAL SURFACE GUARD CO., 445 ‘Rookery, Chicago. 





oe aan SOREFACE CATTILE GuvuaAanRrDsS 


———_———————-MANUFACTURED BY 





das/pa/ hut el el ha tls 


ea mee 


PRICE 820.00. 


PATENTED JULY 15, 1890. = 


MALCOLM D. PATTERSON, Ciwi! Engineer, 
ROOM 3, BOROUGH HALL, NORRISTOWN, PA. 
rveys Railroad Pla ud Estimates Furnished and VUon- 
anata eee. —_——o ey aS eon Railroad, Mining and Other Properties. 


D. W. CHURCH, 1504 Monadnock Bidg., Chicago, Ill. 
Consulting Civil Engineer. 
Buildings, Structural Work, Heavy Foundations, Etc. 


Cooper’s Specifications of 


Iron and Steel Railroad Bridges, 25 cents. 


Coopers’ Specifications of 
. Iron and Steel Highway Bridges, 25 cents. 





‘ee NEWEST BOOKS on Scientific and Technical Subjects promptly 
' supplied, on receipt of price, by ENGINEERING News PUBLISHING 
Co., Tribune Building, New York. Send for Catalogue. 
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HUBBARD 


Anti-Friction Side Bearings. 


One of the most 
effective and eco- 
nomica! improve- 
ments ever made 
for car trucks. 


SAMPLE FREE. 
Car Track Supply 
Company, 


* 1007 Monadnock Bldg. 
CHICAGO. 


Burrom View or UPPER oR ANTI-FRICTION BEARING. 





then lost. 
——— 


Nov. 11, 1892. 





Youngs Patent Reversible Lock Nut. 


Patented in United States and Abroad. 





One defect of the spring washer type of nut lock is the liability to 
overload the spring to such a degree as entirely to destroy its elas- 
ticity, when it becomes simply a flat washer and its use as a lock is 


The Young Patent Reversible Nut Lock Is not a spring and 
therefore cannot deteriorate in use. THE RAILROAD CAZ 


160 BROADWAY, ROOM 31, NEW YORK. 





Xtl 


Cast Iron Pipe, Specials Etc. 


STAND PIPE AND STEAM PUMPING 
MACHINERY. 


Sealed proposals are invited until 12 o’clock 
noon, January 12, 1893, for furnishing CasT 
IRON PIPES, SPECIAL CASTINGS, VALVES AND 
HYDRANTS; and for LAYING THE SAME; also 
until 12 o’clock noon, January 19, 1893, for 
ERECTING STAND PIPE, ENGINE AND BOILER 
HOUSE, and STKAM PUMPING MACHINERY 
PLANT; and for SINKING ARTESIAN WELLS and 
PUMPING CISTERN; for the Keyport Water 
Commissioners, Keyport, N. J. 

The right is reserved to reject any or all pro- 
posals, Each bid must be accompanied by a 
certified check. A penalty or forfeiture will 
be required for failure to complete each con- 
tract within the specified time. No extra 
allowance, above the contract price, will be 
made underany pretext whatever. Specifica- 
tions and plans may be seen at Keyport, N. J., 
or at 1404 North 12th street, Philadelphia, Pa. 

RUFUS OGDEN. 
THOS. H. ROBERTS. 
CORNELIUS ACKERSON. 
Water Commissioners, Keyport, N. J. 
ISAAC 8. CASSIN & SON, 
Engineers, Keyport (N. J.) Water Works, 
Philadelpbia, Pa. 

PHILADELPHIA, Pa., Dec. 17, 1892. 53-2t 
Neen EEE EEE EEE 
NOTICE TO SEWER CONTRACTORS. 
Sealed proposals for the construction 
of a system of sewers for the village of 
Hoosick Falls, N. Y., will be received by 
the Board of Sewer Commissioners unfil 
Tuesday, Feb. 7, 1893, at 8 p. m. in the of- 
fice of the Clerk of the Board. Plans are 
now on file in said office, and specifications, 
proposal blanks and other information may 

be had on application. 

The board reserves the right to reject any 
or all bids. 

LYMAN C. WILDER, 
Clerk of Board of Sewer Commissioners. 
JOSEPH BUCKLEY, 
President. 53-2t 

PROPOSALS FOR SUPPLIES FOR THE 
Navy Yard, Washington, D. C.—December 
8, 1802.—Sealed proposals, endorsed ‘“I’ro- 
»0sals for Supplies for the Navy Yard, 
Washington, DvD. C., to be opened Vecember 
28, 1892," will be received at the Bureau of 
Supplies and Accounts, Navy Department, 
Washington, D. C., until 12 o’clock noon, 
December 28th, 1892, and publicly opened im- 
mediately thereafter, to furnish at the Navy 
Yard, Washington, D. C., a quantity of cast- 
ings, hardware, belting, tools, Steel, timber, 
glass, paints, electrical supplies, railroad ties. 
gas globes, rope,cement, lime, plumbers’ sup- 
eee and wire gauze. Blank proposals will 

furnished upon application to the Navy 
Yard, Washington, D. C., or to the Bureau. 
The attention of manufacturers and dealers 
ts invited. Tie bids, all other things being 
equal, decided -by lot. The Department re 
serves the right to waive defects or to reject 
any or all bids not deemed advantageous to 
the Government. EDWIN STEWART, Pay- 
master-General, U. S. Navy. 52-Bt 


‘TREASURY DEPARTMENT, OFFICE 
Supervising Architect, Washington, D. C., 
December 20, 1892.—The time for open- 
ing the proposals for the trench excava- 
tion, concrete and stone footings, cut stone 
work and brick work of basement and area 
walls of the United States Post Office, 
Court House and Custom House at Milwau- 
kee, Wisconsin, is herely extended until 
2 o'clock p. m. on the 10th day of January, 
1893. JAMES P. LOW, Acting Supervising 
Architect. 53-2 


UNITED STATES ENGINEER OFFICE, 
Room 48, A o Building, Memphis, Tenn., 
December 24, 1892.—Sealed proposals in 
triplicate, for the construction of the fol- 
lowing named levees will be received at 
this office until 12 o'clock, noon, of Jan- 
uary 19, 1893, and then publicly opened, 
viz.: Upper White River Levee District: (i) 
From vicinity of stake 1,120 (XX. 358, R), 
where this year’s work ends, to stake 1160, 
about 91,400 cu. yds; (2), From stake 1160 to 
take 1,200, or as far as the funds will go, 
about 110,000 cubic yards. Lower White 
River Levee District; (3), From vicinity of 
stake 1,110, where this year’s work ends 
(682, R), to vicinity of stake 1,205, about 
150,000 cubic yards; 4), From stake 1,205 to 
vicinity of stake 1,225, or as far as the 
funds will go, about 175,000 cubic yards. 
Specifications, blank forms and all avail- 
able information will be furnished on ap- 
onptcetion to this office. 

. W. ROESSLER, Captain of ene = y 


U. 8. ENGINEER OFFICE, ARMY BUILD- 
ing. New York, December 21, 1892.—Sealed 
proposals, in duplicate, will be received at 
this office until 12 o'clock, noon, Tuesday, 
January 24, 1893, at which place and time 
they will be publicly opened in the presence 
of bidders, for the manufacture of mechan- 
ism for gun and ammunition lifts, with 
loading apparatus, for a 12-in. high-power 
gun, and for their satisfactory erection at 
Sandy Hook, N. J., in accordance with 
specifications and drawings, which may 
be seen on application to this office. The 
attention of bidders is invited to Acts of 
Congress approved February 26, 1885, and 
February 23, 1887, Vol. 23, page 332, and 


Vol. 24, Be e 414, Statutes at Large. G. L. 
GILLES TE. Lieut.-Col. of Engrs. 53-4t 


ENGINEERING NEWS 


WANTED—Position after Jan. 1 by a 
Cc. KE. with seven years’ extensive an 
varied experience on important hydraulic 
works, water supply and city sewerage. 
Would prefer one (work done with 
neatness and expeditiously), but willing 
to undertake either field or office work. 
First class references. Address “X. Y. 
Z,"’ care Engineering News. 53-3t 


WANTED—A position on location or con- 
struction by experienced engineer; just 
finished work on trunk line. Has tran- 
sit level, etc. Address R., care Eng. 
News. 53-3t 


WANTED—Position by young man; good 
references; University graduate; two 
years of hard, practical experience. Ad- 
dress “H. P.,” care Eng. News. 53-3t 


WANTED.—A graduate engineer desires 
position as assistant engineer or drafis- 
man; several years’ experience with 
leading bridge companies on structural 
work; well up in figuring strains, details 
and shop drawings. A. P. J., care Eng. 
News. 53-3t 


GRADUATE civil engineer desires a 
er ge at instrumental work in New 
fork city or vicinity; has had one year’s 
experience in engineering; has been em- 
jloyed at Government work, which is 
ust terminated, and is now open to 
engagement; age 28. F. F. M., care Eng. 
News. 53-1t 


A CIVIL ENGINEER, age 30, whose ex- 
perience has been nearly all city work, 
wants an engagement, South or West 
preferred. Would design and take charge 
of construction of sewerage system. 
First class draftsman. Complete set of 
instruments. Address SEWERS, care of 
Engineering News. 53-3t 


WANTED—Position as assistant or inde- 
pendent engineer by a young man with 
good education and 13 years’ practical 
metallic, hydraulic and railway construc- 
tion in different countries; speaking sev- 
eral languages and accustomed to travel. 
CHAS. STEINER, care Eng. News. 

53-4t 


A 


WANTED—A good reliable surveyor for 
city work. Address “SURVEYOR,” Box 
394, Providence, R. I., giving age, experi- 
ence, ete. 53-3t 


FOR SALE—Engineering News, last nine 
volumes, from July 7, 1888, to Jan.. 
1898, unbound, with indices, price $2.50 
per volume; or will accept best offer 
received by Feb. 1, 1893. I. 8. DUN- 
NING, Aurora, Tl, 


in last advertisement. 


ANTED—Engineering News for Oct. 22, 
1881. Will pay 20 cts. ENG. NEWS. 


ee ns News for July 5, 
1884; Index to Vol. 25. Will pay 15 cents 
INGINEERING NEWS. 


WANTED—Engineering News of J 
1885. Will pay 12 cts. HNG. NEW 


WANTED—Engineering News for Jan. 7 
and Feb. 4, 1888; will pay 12 cents each 
if in good condition. ENGINEERING 
NEWS. 

WANTED—Exgineering News for 1892, Nos. 

2, 4, 7, & 24, 28 82 83, 30; for 

sets of these numbers delivered at 

this office we will send free of charge, one 
of Baumeister’s ‘Cleaning 

of Cities,’’ ice, 50, or we 
will vance any su ption now on 
our 8 months; for any single copies 
we will gene poeenié, one Copy of Cross’ 

Engineer's Field The advertising 

pages may be removed, but colored cover 

retained. Wrap the long way of the 
as to preserve the 

or soiled pa are of no 

value to us whatever. Bill us on tal 

card for on sent. ENGIN ING 

NEWS P co. 


BACK NOS. OF ENGINEERING NEWS. 
In the efforts to complete volumes for 
subscribers, we have accumulated quite a 
stock of back numbers of Engineering News, 
although in no case a full year. We have 
odd numbers from 1879 to date, in each of 
the intervening years, and a few indexes. 
Any number for sale at 15 cents, and 
money must accompany the order in each 
as there is no margin 

spondence or bookkeeping, the total possible 
amount to be realized being very insignifi- 
cant as compared with office room and time 
given up to the matter. But the volumes 
Engineering News are growin 

value, and , being the only 
American Engineering for 15 aan Ener 
z G > 


are wortn preserving. A 
NEW HING CoO., 


each, 


4, 


Sewer. 


in 
of 


ING S$ PUBLIS 
Tribune Building, New York City. 


e. 


RENSSELAER MFG. CO 


BRASS AND IRON 


Gate Valves 


FOR 


WATER, GAS, STEAM AND Ol. 


TROY, N. Y. 


BOURBON COPPER and BRASS WORKS 


PATENTED 


Fire Hydrant and Stop Valves. 


Also Manufacturers of 


COPPER AND BRASS GOODS OF EVERY DESCRIPTION, * 


202 and 204 East Front Street, < - - 


ESTABLISHED 1844, 


A.SCHRADER & SON. 


MANUFACTURERS OF 
Submarine Armor 


ae" 


Dan’ 


ADVERTISE CONTRACT WORK 


AND 
Diving Apparatus. 


IN 


ENCINEERINC NEWS. 


BUILDINGS. AND STRUCTURES 


—OF~ 


AMERICAN RULROADS 


A REFERENCE BOOK 
—FOR— 
Railroad Managers, Superintendents, 
Master Mechanics, Engineers, 
Architects and Students, , 


By WALIER G. BERG, C. E., 


Priucipal Assistant Engineer 
Lehigh Valley Railroad. 


4to, Cloth. 534 Pages. 700 Illustrations. $7.50. 


LIST OF CONTENTS, 


Yo. of 
Illustrations, 


Chapter I. Watchman’s Shanties 
11. Section Tool Houses...... tivuvce 2 
ILI. Section Houses 
IV. Dwelling Houses for Employés. 
V. Sleeping Quarters, ng 
Kooms and Club Houses for 
Employés 
VI. Snow Sheds and Protection 
Sheds for Mountain Slides ... 
VIL. Signal Towers........ ‘ 
VIIL Car Sheds and Car Cleani 
8 


31 


se eeee ee eeeeneee 


pe ee ee? Ae 
XI, Wil Storage Houses.............. 
XII, Oil Mixing Hoyses 
XIV. Water Stations 

XV. Coaling Stations for 


Oak's 645 coe co's iho 
XVI. Kn 
XVIL Fre 


Locomo- 


eeeeee 


JOHN WILEY & SONS, 
Scientific Publishers, New York, 


32 ROSEST., NEW YORK | 
™MPROVED BOLT HELME1 | 


CINCINNATI, 0. 
Does not clog, freeze or get out of crder. 
a 100 to 10,000 gallons pe: 
The VAN DUZEN & TIFT CO. 


‘Da VAN DUZEN’S Ser PUMP 
Always ready. All brass. Every Pump 
hour. Prices $7 and upwards. 

‘PUMP DEPARTMENT) 


ne PUMPS ANY KIND OF LIQUID. 
“=a Guaranteed. 10 sizes. Capacity 
$ 
| ; For full information write to 
“INCINNATI, © 


“ The Great Industrial Review.” 


_ THE 
ngineering 


agazine. 


To pprtind science just what The Century 
and Harper’s are to literature—a high-class, 
elaborately illustrated monthly magazine, 
written by the foremost men of our times. 
Now in its fourth volume, it has achieved a 
success which is without a parallel in all the 
history of technical literature. Its scope is 
universal, its contributors include men of 
international reputations, it is read wherever 
the English language is spoken, and a dis- 
tinguishing feature which renders it simply 
invaluable to busy men the world over is a 
complete monthly index to all ‘Current Tech- 


nical Literature.” 

8. L. Randolph, Engineer of Tests B. & O. R. 
R., says of this: “I consider it the greatest 
step that has been taken in recent years 
toward systematizing the work of the engi- 
neer. 


The December number contains: 
Benefits of Réciprocity with Canada. 
Erastus WIMAN. 
Architecture in Wood—A Protest. 
GorpDon B. KIMBROUGH 
Building the Cable-Road in New York. 
Iilustrated. ; GEORGE IKEs. 
Industrial Development of the South. 
IIL—TYPES OF RECENT PROGRESS. 
F R. H. EpmMonps. 


E 


23] Our Remaining Hard-Wood Resources. 


CHARLEs Mour. 
The Irrigation Problem in the West. 
Illustrated. H. M. Wiison, M. Am. Soc. C. F. 
Labor Troubles and the Tariff. 
CHARLEs J. HARRAH. 
The Gold-Fields of Bendigo, Australia. 
Illustrated. J. F. MARKES. 
The World’s Fair and the Death Rate. 
JaMEs C. Bayes, Ph. 1), 
Are American Mechanics Boastfu! ? 
T. F. HaGerTy. 


“Contains well-written articles—profusely il- 
lustrated—of special interest to lway men.” 
— Melbourne (Australia) Railways Gazette. 

“Possessing the charm of a novel, the thor- 
oughness of a work of reference, and the 
accuracy of a statist’s tables, its reacb 
eee a lence in peene, ae —— 

* urne. 

“It has 


n ted in 
at eraare st the Ualted Sta 
“The sirength and force of this periodica! 
are more and more manifested with each suc- 
cease issue. 3 conducted with remarkable 
al .”—The Herald, Boston. 
i _or mail. 
exubhs Sony Reo sachaioetaes pete 
The Engineering Magazine Co. 
Wortp Buripine, New York, U.S. A. 
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THE LUDLOW VALVE MANUFACTURING CO, | 


Factory and Office: 938 to 954 River 8t, and 67 to 83 Vail Ave. 
TROY, N. Y., U. S.A. 


MANUFACTURERS OF 


Valyes and Fire Hydrants, 


DOUBLE AND SINGLE GATE VALVES, 
\-inch to 60-inch, 
FORILICHT AND HEAVY PRESSURE. 
Vertical and Horizontal Check Valves, 


Foot Valves, Air Valves, and Yard and 
Wash Hydrants. 


SEND FOR CATALOGU E. 


Ross Mobile Wedge. Gate Valve 


PATENTED DECEMBER 9, 1890. 





-Chayman Valve Mig. Co. 


MANUFACTURERS OF 
STEAM, GAS AND WATER 


VALVES AND GATES 


FIRE HYDRANTS, 


WITH OR WITHOUT INDEPENDENT VALVE 
All Valves and Hydrants furnished with BABBITT 
METAL SEATS and 


NON-CORROSIVE WORKING PARTS 


GENERAL OFFICE AND WORKS: 


Indian Orchard, Mass. 


TREASUBER’S OFFICE 


12 Kilby Street, Boston, Mass. 


CHICAGO OFFICE: 24 WEST LAKE ST. 





A NEW DEPARTURE in Valves, by me ns of the rolling 
action of the movable Wedge, the pressure to close the valve is applied 
over the entire back of the gates. The advantage is operates easier; : ALI WorRrK GUAHRAN'CEUEND., 
it shuts tighter, and lasts longer. The gates are free to revolve, and ar2|_ The GENUINE CHAPMAN VALVES in all cases will bear our name in full, either rolled 
interchangeable and can be renewed. Order sample and compare with | in or cast wpon theshell, and also our Trade-Mark and Monogram. 


es a THE BEAUMONT FIRE HYDRANT 








Made in All Pipe Sizes by 





T H E R Oss Vv A L Vv sa oO 2 Is simple, durable, frostproof, inexpensive and in efficiency unap- 
. a eae a f the best gun metal. It has a very superior posi 
vaives are 0 e 8 n 1a 
OAKWOOD AVENUE, TROY, tive waste valve, All hydrants are tested to 200 lbs. hydraulic pressure. 
1t will deliver a fire stream of larger volume and greater force thap 
rs other hydrant; a most valuable feature in gravity systems. 
Adopted by U. 8, Government, State of ‘nois, and many others, 


Recommended by National Association of Pire Engineers, 1888. 
eateeet Bo. appendix to report on hydrant tests. by Selim H. Pea 
budy, P Li. D., Regent University of Llinois: 
cmamin Semen a ade 6.2 ) Friction loss per cent. in lbs. per 
LUDLOW ([gate]..... 25.5 (aan inch in hydrants used 
CREGIER |comp.].. 37. af without nozzle, 50 feet of huse, 


THE HOLYOKE 
FIRE HYDRANT. 


Siiinic, 


cE ae, ' Saiieaal : ' 
“| oa BRASS & IRON WORKS, Fi 


\N EVERY RESPECT. 
MANUFACTURERS 


UONICAL COMPOUND WEDGE GATE 


HYDRANT. 
VALV ES 
FOR WATER, STEAM, GAS AND OIL. 


Jccneromce) DETROIT, MICHIGAN. 


apg tee ogee, 199 "neke St., 
Chicago, 11). 


VALVE CO. 
flew York 


- FIRE HYDRANTS, 





Send for F'ull Report. 


RICHARD BEAUMONT, Manufacturer, 
KANKAKER, ILL. 











SEND FOR CIRCULARS. 


Holyoke Hydrant & Irn Works, 


HOLYOKE, MASS. 


THE PELTON WATER WHEEL 
 epeersets - : pega TH E ED DY 
Pelton System of Power. Waterford 


The only distinctively new and important 
STRAIGHTWAY 
VALVES. 












development relating to Hydraulic Power that 

» has been made in the last half century. Adapted 
to . on conditions and every variety of service 

where a head of 20 ft. or more can be obtained. 


MORE THAN 2,000 WHEELS 
NOW RUNNING. 


recht ae made from New York or San Francisco, as may afford the most favorab 
Write for Catalogue. 


143 Liberty Street, New York City, or 124 Main Street, San Francisco, Cal. 
7 SUMNER & COODWIN, 


Wait MOTORS, op eenlea 


Aeneramihecesrarestt=| WROUGHT IRON PIPE, 


Bouscarens Specifications of 
/ron and Stes Highway Bridges, 25 cents 


, Souscaren’s Specifications of — 






GENERAL WESTERN AGENTS, JAMES B. CLOW & SONS, CHICAGO, TLL. 








STEAM GAS AND PLUMBING MATERIALS 








~ ’ i 
r 















PROGRESS OF MANUFACTURE. 


November, (887, 
188s, 
1889, 
1890, 
189i, 
1892, 


2,680 
- 4,860 
10,000 
- 20,000 
33,000 


OFFICE AND FACTORY 


83 WASHINGTON STREET, 


BROOKLYN, N Y. 


OIL WELL SUPPLY COMPANY, 


OWNERS OF THE 


ELBA IRON WORKS, CONTINENTAL TUBE WORKS, 


AND 81x OTHER MANUFACTORIES MakING 


WROUGHT IRON STEAM, LINE AND DRIVE PIPE, 


Tubing, Canin’ Boilers, Engines, Drilling 
Rigs, Tools, kope, 

And Chee rece ANTESEEN WHtLee Ol 

praia, OIL CITY AND BRADFORD, PAi, 


Also 32 CORTLANDT 8ST.,NEW YORK 
pure, flake graphite. 


~REF It is scientific 
e and practical. 


JOS. DIXON CRUCIBLE CO., Jersey City, Nn. s 


| “un ae -": aes ih aT seers: 
L/L PT Petes 


An Interesting and Instructive Pam- 
phiet on Lubrication, by means of 


DATER GAS 
eh 


ae MLUMaING, WATER or GAS WORKS SUPPLY HOUSE. 
WATER PREssURES.—If you want to 


get a list of the Pressures of all the Water- 
Works Systems in the United States 
ves aa you can find them in the 


of American Water-Works for 
te es lished a Tnetonins News 
ae 


The American ae 
bune Building, New a core. * 
— oF at Three Dollars per 
or, aalveeh, 


48 Kinds. Water, pe ee 
tng winded Ditching, 2 

ing Bote a “ar iil dil pay 

you to send 25c. pines 


& 


680 Meters. 


/ N\ 


N\\AND BETWEEN THE TROUBLE: ome 
\ su 


pedia of 1,500 Engravi 


er er oe 
a 


B. Crow & Son, a9 Years . “ ' 
CHICAGO, > | 


N. O. Netson Mec. Co., 
ST. LOUIS. 
Dunnam, Carrigan & Haypen Co., 
SAN FRANCISCO. 


New Orveans Raitway & Mit Suppry Co. (Ltd.) 


NEW ORLEANS. 


WATER METERS AND ) WATER-WORKS APPLIANCES 


HERSEY MFG CO, 


SOUTH BOSTON, MASS. 


SN HATS THE \WOATTER WITH THIS MAN? 
He ‘Aaacen oovine Rquene W 


HIS en, | 


SAND THE pe 4 HIS CON ens HE 


ISN 


atte i 
wo ow 


ae 
en 


rfmount of Water <a Ren from Wels than by dy other pump hing Rig. 





ary ExPer font racing 


in all Blad 





me 
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THE LEADING WATER METER  manuractunces x | 


OF THE WORLD. 





METERS MADE AND SOLD TO DATE. 


WATER METERS 


NATIONAL METER COMPANY | 


287 BROADWAY, NEW YORE. 
159 FRANKLIN STREET, BOSTON, Ses 





'" DECEMBER, 1892. 





XVI 


QUEEN & CO., pHivaveenia 


MANUFACTURERS OF 


Engineers’, Surveyors’ and Drafts 
men’s Supplies. 


[mproved Complete Engineers’ Transi. 


und 


Power of telescope, 2% diam. Com 
ve-in, 


long centers, Two outside verniers. F 
needic Level to telescope, vertical arc, clamp 
d tangent and the usual accessories, Com- 
plete with box and tripod. PRICK, $180. 


ENGINEERS’ PLAIN TRANSIT. 


Same as above, without level, arc or clamp 
and tangent. PREACH, $150. 


Improved Engineers’ Wye Level. 


Telescope, 18 or in. Power, 40 or 50 
diameters, as desired Shifting center, Com- 
plete with box an and usual acces- 
soriss. PRICE, $110. 


Any of these instruments sent on approval, 
with privilege to return if not satiatactory. 


Application. 


poe & CO., 
oe 212 Locust St., St. Louis, Mo., 


MANUFACTURERS OF 





Catalogue on 


BALL-BALL-CO. 


FRANKFORD, PHILADELPHIA. 
Manufacturers of Drawing Instruments. 





Surveying and Engineering 
Instraments, 


PRROTRATED Ceneeee ON 
APPLICATION 





Wholesale and Retall. 
Send for Illustrated ¢ atalenue just out. Mail 
Orders promptly filled. 


CHARLES S. HELLER 


TRAP”"AG AS 


HELLER & BRIGHTLY, 


MANUFACTURERS OF 


(ESTABLISHED 1870.) 


INSTRUMENTS, 
Cor. SPRING GARDEN STREET and RIDGE AVENUE, 
PHILADELPHIA, PA. 


HERM. P. PFISTER 


R, WHITCOMB ¢ & OO,, 
MANUFACTURER OF — 
Surveying and 
INSTRUMENTS. . 
195 W. 5th St,, Cincinnati, 0, 
All kinds of Repairing promptly done 











Diagrams, Formulas and Tables for 
|| Bridge Engineers and Architects. By 
i; Malverd A. Howe, Prof. C. E. at Rose 
4 | Polytechnic Inst. Printed for private 
circulation only, but a few copies for 
sale by Engineering News Publishing 
Co., Tribune Building, New York, at 25 
cents per copy. Easily worth four times 
the price. 


THE PREMIER CAMERA. 


MODEL 1882. 





“(850 FORTY SECOND VEAR — 1892 








Has several NEW and ATTRACTIVE FEATURES, still jnaititinindt 

ne BEST IN THE MARKET. CLASS PLATES, CUT FILMS or ROLL 

‘LMS may be used. The change from one to the other can be 
made IN THE FIELD and in tess than FIVE SECONDS. 


Write for Premier Pamphlet and Copy of Modern Photography. 
WE MAKE ALL KINDS OF CAMERAS, 


ROCHESTER OPTICAL CO. ROCHESTER. N.Y. 
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KEUFFEL & ESSER CO, 


LATEST AND MOST IMPROVED 


TRANSITS, at kinds, 
LEVELS, and other 
FIELD INSTRUMENTS 


—FOR— 
ENGINEERS AND SURVEYORS. 


Office Drawing Materials in Large Variety. 
CATALOGUE ON APPLICATION 


266 state st., chicago. 197 Fulton St, New York. 


CHARLES H. BRIGHTLY, 
Late of HELLER & BRIGHTLY, 


MANUFACTURER OF 


Mathematical, Engineering and Surveying 


INSTRUMENTS. 


Germantown Junction, P. R. R. 16th St. Station, P. & R. R, 
PHILADELPHIA, PA. 





TRADE MARK. 








ESTABLISHED 1820, . 


YOUNG & SONS, 


MANUFACTURERS OF 


Surveyors’ and Engineers 
INSTRUMENTS & SUPPLIES. 






Tt. F. =RANDOLYSH ENGINEERING, 
Si W. 4th St., CINCINNATI! O. MINING and 
Established 1853, Send for Catalogue SURVEYING 
BUFF && BERCER INSTRUMENTS. 









Encinas: of all 
most improved 
Surveying, Engineering ano 
Astronomical Instruments. 
) Large Illustrated Nor on a d 
Manual of their En, and 
Surveyors’ Field 
ete.. on application. 


nds of 





Metis Mo. 43. 7th St, 


PHILADELPHIA 


9 WAL. B GURLEY: 


FAUTH & a. Manufacturers of Ot Eg 


couracy of graduation, powerfal Brno. hy ow tnd 


sania oe INSTRUMENTS 





instru) ta, the 
pod colar. attachments Sand . ica) Ba tae ur hustrated 
Sightine Arrangement in peovements on applica- 
WASHINGTON, =“ Cc. 
reg SAREE TROY, N. Y. 
37 CORNHILL Engineeringand Survaying 
Engineers, Surveyors BOSTON, MASS. INSTRUMENTS. 





AND 


Draughtmen’s Supplies. Tapes. cans Field 


MANUFACTURED BY 


L. BECKMANN 
57 Adams Street 
TOLEDO, OHIO. 


First-class work at reasonable prices. 





MAIL ORDERS } ROMPTLY ATTENDED 0, 
Send for Illustrated Catalogue. 


THE TELEMANOMETER 


.for electrically indicating and recording pressure at a 
distance. Applicable to steam, gas or hydraulic machinery. 








-—MADE BY THE— 


STANDARD THERMOMETER CO., 


PEABODY, MASS. 
‘send for Catalogue No. 29. 





G. S. WOOLMAN, 


TRANME LEVELS, Full Field and Office 
116 Fulton St., N. Y. 


tfits, Cey 
Correspondence Solicited. Catalogues. 


SURVEYING AND ENGINEERING [NSTRUMENTS. 


———_—_s_,_-t___ 





_ ‘Pransits, Levels, Compasees, ( hains, Tapes, Drawing instruments, Drow: Draw- 
ing Paper, Profile and Cross Section aaa Field Boo: ares, 
Etc. sent or application te 


“8 L. M. PRINCE, 
134 Ww. FOURTHIST. CINCINNAT! °o. 
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JAMES BRAND | COMPAGNIE GENERALE 


des ASPHALTES de FRANCE. 117 QUAI 
81 Fulton St. VALMY, PARIS. 


Sole preprieters of the 





Gronex C. CLaAUBER, Treas, C8. CHAmpERIIN, Seo. Haney Boies, Gen, Man 


THE SICILIAN ASPHALT PAVING CO. 


THE NATURAL SICILIAN ROCK ASPHALT, 





NEW YORK. 
mines of $ /, 

THE MOST DURABLE ASPHALT PAVEMENT IN THE WORLD. boca 

18 streets in New York, N. Laid on 4 streets, in Allegheny, Pa. P. 0. Box 1098. Aephatte Sine Gunere, 
Laid stree 
ia = 22 streets in Montreal. Cc nada, | jaig on e streets in Londen, Ragland — “end = - Ragusa, etc 

9 streetsin St. Augustine, Fla. on 57 streets in Rerlin, Germany . H, Datano, Direotor; Laon Mate, Con, Eng, 
laa = 7 streets in Rochester, N. Y. | Laid on 13 streets in Paris, France. coun Acune FOS —— 


Laid on 1 street in Philadelphia, Pa, Laid on L5 streets in Hanover, Germany. BURHAM (ENGLISH PORTLAND ) Works in the United States: Hunras’s Ponurr, L, 
next Quatity in the Mar.| FEWER (GERMAN PORTLAND.) | sveciey tor" Stysnet "tock "Asoiialt, Yor sides 


walks, flreproof roofs, waeter-tight floora, sani- 


Only Rock Asphalt Mas- 


. tured ; Importer of the following Cements : cellars, etec.: also Compressed Rock As- 
7 manufac M a9 ~ = - » ian ts Josson( Antwerp Portland. ) feane. 'sSuperine, phalte eo diewees .. For ectimates a . 
United States. Made from | taining no Sand or Coal Lafarge French “ $ Coarse. |. Y. Mastic Works, % xoavway, x, 1 


Sicilian and German bi- 
uminous limestone rock. 


‘ar. Cheaper than any ser- 
viceable Imported Brand. 





Unequaled for all purposes for which 








For Breweries, Ice Houses, Floors, Cellars, Stables, Yards, Sidewalks, Roofs, etc. 


OFFICES: TIMES BUILDING, NEW YORK. 


Agents for Rochester and District: THE ROCK ASPHALT PAVEMENT CO., 68 German 
nsurance Building, Rochester, N. Y. Agents fo: Dominion of Canada: THE SICILY AS. 
P "HALTUM PAVING CO., 10 to 14 Mill Street. Montreal. 


Portland Cement is used. Tests and 





Testimonials of Engineers, and a 





Useful Pamphlet sent free on appli- 


DICKINSON BROS. & KING, Y@UGIaEy == 
An Ath Drv Toe BUCKEYE PORTLAND GEMENT CO., 


(erman and English Fortland Cements. “TEMING CERT a Hair “1 














K. B. & S. (English ; 23 LIBERTY STREET, NEW YORK, 
GERMANIA a ——IMPORTERS OF —— 


PORTLAND CEMENT. 


FRANCIS ‘English); ; Roman, Keene's, Lafarge, Vicat. 
PHOENIX (English) ; ; THE JUSTLY CELEBRATED 


21-24 STATE o.. NEW YORK. 
36 Garondelet St., New Orleans. 127 Market St., Chicago. WEST VIRCINIA PAVING BRICK 


| iS THE BEST FOR STREETS AND ROADWAYS. 


Lesley & 1 & Trinkle FLOORS Railroad Stations, Public Not an experiment In use nearly ten years, 
Cellars Our brick have shown a crushing strength of 24,800 ibs. to the square inch. sed in t 
R Cetera: on = grein array principal cities and towns throughout the country. Write for oricen samples, ctec., to 
J. Cambell, Harris & Co, OOFS, Unequalled facilitiesfor THH AMBRICAN FIRE CLAY OO. 
Dyckerhoff, Burham, LAID WITH Shipping bv Rail or Ohio River. Toronto, Jefierson Co., Ohio. 


Gaeemigeres|  VALDE TRAVERS  ————————— 
and comets | _ROCK ASPHALTE._| L-OUIS VILLE CRMENT 


dale Cements, Im- Durabie, Fireproot and Impervious. 
The unders ed is General Agent for the following Standard Brands of Louisyille Cemen 
roved Union and) For estimates and list of Works executed orale Matis (J. Hulme Brand). Black Diamond Mills (Hiver). 


Kulrmoant Avenue apply to . Falls Cte Mills. Queen City Mills. Acorn Mills. 


harf, Phila, ° kD a Mills (Rallroad). 
———— The Neuchatel Asphalte Co., Ltd., This Cement has been stedienialeaiamanads the West ne South since 1830; moat of the 


a 
265 BROADWAY, NEW YORK. ublic works having been constructed with it. Orders tor shipments to any part. of the country 
NEW YORK & BERMUDEZ C0., ROBERT BUTCHER M by rail or water, will receive prompt and careful attention. es for 1890, 1,533,579 barrels. 
Site. Owais Ge tae Ee en aes Gaeta WESTERN CEMENT COMPANY, 247 W. Main St., Louisville, Ky 


Asphalt Lake in the so GA GVIN N TO M KINS : ° € 
ote ts Sects | 80 Menace” | Utica Hydraulic Cement. 


pavements, roofing, etc. 
will fo. more work than STONE FOR CONCRETE AND The unde are General Agents for the James Clark and Black Bai) Brands o, 
any OLNEE, MACADAM. Utica Coment, in general use throughout the West for the past 40 years—specially adapted 
26 Beaver 8t., New York. Cement, Brhk, Besoer Cabery Plaster | for Sewer, Water and Gas Works. Capacity, 800,000 Barrels r annum. sed 
of Paris, Lime. 








ES exclusively for aozen 20 years in the Construction of over 800 miles of Sewers in Chicago, 
UNION AKRON CEMENT CO.. cuties | AE * = ee Conrpenins — the ame oy. w eee — fe pom! Eyecare cement 
vfactu n coun ers will receive prompt and carefu ntion. 
Bole Manufacturers of the W. REID GOULD, = “a — 


MEACHAM & WRIGHT, Gen’! Ag’ts, 98 Market St., Chicago, Il} 





AKRON CEMENT, Legal and Commercial Stationer, 


sermrgseuscrfzmamczes ate | nonmn,_sre Ph ASPHALT PAVING BLOCKS AND TILES, 


tured in this coun’ for om. 

CRETE and use UNDER W Ek WATER, Capsctty NEW YORK, 

works barrels daily, Televnone Cortiana erexy2A In. For a Rag my Gutters, Railway 
are Orrioz, 141 Eure 8t,, Burrato, N. Y. oe om Stations, Stables, Cellars, Breweries, Ares, 













I2X4XSiN. 
E 
| itt THAMES RIVER BRIDGE and inns rushed, | Limestone and 
re ea at New London, Conn. Re s;“altum, subjec to opeese, 
DYCKERHOFF rt by A. P. Boller, Chiet Sit Wabrentelt). to the square inch . 
PORTLAND CEMENT Soetn caren cess reeen pees oiseleas, non-absorben and less costly 


to dispose of; the WGT\.24 Coa, than stone or any ther durable pave- 











is superior to any other Portland Cement | Edition is nearing the end, and the pres- WGES6 fas. ted to 10 years’ trial. 

Subjee' In 1889 
made, Circular with Testimonials and Tests | ent is the best time to secure a Copy. | 5 090,000 of these blocks, opts tiles were Haid in Washington, Baltimore, Philadelphia, Camden 
sent on application. Price $5. Address Hngineering News. Trenton, New York, Chicago, ete. In 1891 over 8, these blocks were laid in the 


nite States, Mexico and South America. nae mn by THE HASTINSG PAVEMENT 
E. THIELE, 78 William oo N. W-5| STOW FLEXIBLE SHAFT CO. Limited | CO., 140 Pearl St., New York, N. Y. 


Dein TAU (STOW FLEXIBLE SHAFT 


Direct Black Print Paper Sees tee 
HIG, SEWER PIP 
























“ PROGRESS.” ae 


| Stow 
BLACK LINES ON A WHITE GROUND. 


Manufacturing Co., 













lke every other Poulive: Process.” eee BINGHAMTON, WN. ¥ 
‘quires tnlya waterbath. | Poliahine. Low Bates to Dealers: Officials, Contractors. Established 1857, 


Mantfactured ONLY by 


SCHWENKE, KIRK & CO,, 


Importers and Manufacturers 
a Ss et Ormning Materials, | 


For tapping an 
reaming stay bolt 
Holes tn 



















XVIII ENGINEERINGIINEWS 


R.D. WOOD & CO... pHIADELPHIA, PA. 


CONSTRUCTORS OF GAS AND WATER WORKS. 


FREEMAN’S VALVE INDICATOR Posts. 


~ ~ 
cee es ate oe ( A ST i RO N Pp | PE Eppy VaLves, Lamp Posts, Exc. 


Gas HOLDERS AND Gas MACHINERY. 
HYDRAULIC CRANES, PRESSES, LIFTS, Erc 


TURBINES AND WATER POWER Pumps. HYDRAULIC TRAVELING CRANES. 


sate ame" MATHEWS’ SINGLE 4ND DOUBLE VALVE FIRE HYDRANTS. 
*° (Campmx, CHEMICAL AND SUGAR HOUSE WORK, LOAM CASTINGS. HEAVY SFEC!IAL MACHINERY, GENERAL CASTINGS 


THE Q ano C co. The {} ane ( Co. THE Q anv C Co. 
CHICAGO AND NEW YORK. Chicago & New York. CHICAGO AND NEW YORK. 


LE ae 


WARREN’S ANCHOR BRADL lL 


THE CHEAPEST AND MOST DURABLE PAINT 


—FOR— 
BRIDGES, METAL ROOFS and ALL EXPOSED 
METAL AND ROUGH WOODWORK. 


Also Warren's Anchor Brand Asphalt Roofing and Paving Materials |f 115 PITTSBURGH REDUCTION OOMPANY, 116 Water St, Pittsburgh, Pa 
atl Offer Aluminum guaranteed equal in purity to the best in the market at 
lowest rates obtainable. 


Warren Chemical & Manufacturing Go,|_wwememsnssr wine ave casrmce | 
_" ee or | SABLE RO 


Send fer Circulars and Samples. 


stp eae . E'S POCKET 8c BOOK. 
ae mast useful 7 aie langage & engineering profession.’’— En: TNR 
gincert dd Mining CABLE RAILWAYS BUILT BY E. SA a 
Grand Avenue and Wth Street Line, for Granu eee Railway Co., Kansas City, M: 
rand Avenne and West, Line, for Grend A wee oo Kansas City, ie. 


LL 
H 
PATENTED. ane cartes 
Se Line, fer Wash valtesioen RR My ash 
WAKEFIELD ¥ oth Sts, Ene, jas arak cna ani eect 


avy Yard and Georgetown Line, ‘for bh ae & Sonne R, 


Moucteenth Street Line, for Washington é& eorgetown R. R. Co., Washington. D.C. 
TRIPLE LAP SHEET PILING enn 
en a Gnoain enn: Senden ane Oaretenes Geamare. 
SR ee PLanks BotTep Se nth en a a ae i ee aoe ae 2 a on oe 
BUILDERS’ IRON FOUNDRY 
SIMPLEST. ‘CHEAPEST. BEST. PROVIDENCE, BR. I. 


Mertens st ik eine” "eet: sate Globe Specials for Water-Works, 


| Don’t use old make-shift Sheotings for Dams. Coffer Dams, Docks, M. J. DRUMMOND, Sales Agent, 192 Broadway, N. X- Olt> 
| Levees where you aane to.stop water. A 


TABLES OF SQUARES, taining the 
/ USE THE WAKEFIELD. sldiy ibatiay Dalle eaahaaia tated 
PATENTED IN THE U. S. AND CanaDa. an inch between one-sixteenth of an inch 
ca and 50 ft. Invaluable for engineers and 
~eagegin grape sigan stomediye mare oeie calculators. By E. F. Buchanan, C. E. 

} WAKEFIELD SHEET PILING 60, |= mens 
’ Engineering News aoe Co., Tri- 


445iROOKERY, CHICAGO.IILL. uilding, Nev 
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Proprsals for Dredging and 
Excavating. 


SANITARY DISTRICT OF CHICAGO. 


TO CONTRACTORS. 
sealed proposals addressed to the Board of 
Trustees of the Sanitary District of Chicago 
and indorsed : 

« Proposals for excavating the main drain- 
age channel” will be received by the Clerk of 
said Sanitary District at Room H, Rialto build- 
ing, Chicago, L11., until 12 m. (standard time) of 
Wednesday the 25th day of January, 1893, and 
will be publicly opened by the said Board of 
vrustees at the regular meeting held that day, 
or ata special meeting called for that pur- 


pose, 


THE WORK FOR WHICH THE SAID TENDERS 
ARE INVITED IS THE EXCAVATION OF SECTIONS 
A, B, C AND E OF THE MAIN DRAINAGE CHAN- 
NEL FORTHE SAID SA*‘ITARY DISTRICT BE- 
TWEEN WILLOW SPRINGS AND SUMMIT, ILI., 
AND THE DREDGING OF THE ILLINOIS AND 
MICHIGAN CANAL BETWEEN SUMMIT AND Tlir 
30UTH FukK OF THE CHICAGO RIVER, Said 
work will consist in all of the excavation of 
about 7,200,000 cubic yards of earth, of abou; 
95,000 cubic yards of rock, the building of 30, 
000 cubie yards of retaining walls, and the 
dredging of about 1,800,C00 cubic yards of earth 
from that portion of the main channel com- 
prised in the Mlinois and Michigan canal be. 
tween Summit and the south fork of the 
Chicago river. 

Said work is divided into sections (the dredg” 
ing of the Illinois and Michigan canal being 
one section), each of which will be treated as a 
separate contract in canvassing the proposals 
and making awards. As all awards will be 
made by individual sections as provided in the 
specifications and forms of proposals to be fur- 
nished bidders, each bidder must make price 
for each section separate and distinct from 
every other. The lumping of prices in any bid 
will render such bid informal and will cause its 
rejection by the said board of trustees. 

Each proposal must be accompanied by a cer- 
tified check or cash to an amount equal to 
$3,009 multiplied by the number of sections bid 
upon, 

All certified checks must be drawn on some 
responsible bank doing business in the city of 
Chicago and be made payable to the order of 
the Clerk of the Sanitary District of Chicago. 
Said amount of $3,000 for each section will be 
hel? by the Sanitary Distiict until all of said 
proposals have been canvassed and eon racts 
awarded and signed, the return of said check 
or cash being conditioned upon any bidder to 
whom an award of any portion of said work 
may be made appearing within ten days after 
notice of such award being given, with bonds. 
men, and executing a contract with the Sani 
tary District for the section or sections of said 
work so awarded and giving a bond satisfac- 
tory to the said board of trustees for the ful- 
fillment of the same in th2 amount of $75,000 
for each section of work awarded him. 

All proposals must be made upon blank 
forms furnished by the Sanitary District and 
must give the price for each separate item of 
work, 

The bids will be compared on the basis of the 
Engineer's approximate estimate of quantities 
which will be furnished with copies of the 
specitications. 

No proposal will be considered unless the 
party making it shall furnish evidence satis- 
factory to the Board of Trustees of his ability 
todo the work and that he has the necessary 
pecuniary resources to fulfill the conditions of 
the contract, provided such contract shall b2 
awarded him. 

Bidders are required to state in their propos- 
als their individual names and places of resi- 
dence in full. 

Specifications ana plans may be seen at the 
office of the chief engineer, Room D, Rialto 
building, Chicago, MN. 


The said Board of Trustees reserves the right 


to reject any and all bids. 
, Pade SANITARY DISTRICT OF CHI- 
“ay PRANK WENTER. President. 


Autest: THIMAS F. JUDGE, Clerk. 
Chicago, Nov. 25. 1892. 





Also flanged Pipe and yu 
Colts Weica 


ENGINEERING NEWS. 


Agents, Se 
tern Agents Sines Vitrified Sewer Pipe. 


CAST IRON PIPE AND SPECIALS FOR WATER AND GAS. 


Hydrants, Gates, Pi 
ppckurese of Leta Pines 











For 
Best Results 


MONTAGUE & COMPANY, 


MANUFACTURERS 


FIRE BRICK, 


SEWER PIPE, 


DOUBLE STRENGTH 
RAILROAD CULVERT PIPE. 
CHATTANOOGA, TENN. 





Joun W. HARRISON, Pres. and Treas. 
F. B, NicHo.s, 2d Vice-Pres. 


E. H. QUEEN, Sec’y. 


THos. HOWARD, Vice-Pres. 
P,. MCARTHUR, Supt. 


HOWARD- HARRISON IRON COMPANY, 


MANUFACTURERS OF 





"CAST TRON PIPE 


FOR WATER-WORKS, CAS WORKS, CULVERTS. 


Pipe and Pump Connections. 
Works at BESSEMER, ALA. 


Flexible Joints. 
Offices at BESSEMER and ST. LOUIS. 


Heavy Loam Castings. 


ARTHUR KIRK & SON, PITTSBURGH, PA. 


POWDER, DYNAMITE, ROCK DRILLS, 
AIR COMPRESSORS, ROCK EREAKEFS, 


Safety Fuse, Electric Batteries, Miners’ Squibs. 


USE THE 


WARREN FILTER, 


—MANUFACTURED BY— 


CUMBERLAND MFG. CO., 





TREASURY DEPARTMENT, onsen 
Supervising Architect, Washington. D. C.,| 
December 14th, 1892.—Sealed* proposals will 
be ocean at this office until 2 o’clo-k 
Dp. m., on the 17th day of January, 185, 
and o ed immediately thereafter, for ali 
r and materials required to put in 
place complete the cast iron and Z-bar 
columns, steel and iron floor, ceiling an! 
roof construction, ceiling light, skylight roo’, 
dormers, ‘complete, for the U. 8: 
Post Office “yulldi uilding, Wo ter, Massa- 
drawings in — —_ eo —- sine 
rawings and specification, ies of whic 
y be had on ication at this office, or 
oe office of the eieaoliens at Worc.s- 
ter, Massachusetts. Bach bid be 
accompanied by a certified clieck for a sum 
not less than 2% of the amount of the 


posal. The right is reserved to re a 
po and all bids, and to waive any defe t 
or informality in any bid, should it be 


deemed in the interest of the Government to 
do so. ee ae eee 
will ‘0 


marked, 
and Iron and 
tion, a for t the ,U. x Post Office Building. 
d addressed to W 
BDBROOKE. Supervising Architect. 52-2 ” 
INEER OFFICE, NEWPORT, 


R. L, November 24, 1802.—Sealed Sropessle, 
in te. for stone work at Block Island, 
R. L, Nan t Vineyard Haven, 
Mass., be received at this office until 12 


peers U. ' l-4t 


TREASURY peraaen. OFFICE OF | 
hington. ~ 


roposa 

received at this eke wat 2 
o'clock p. m., on the 12th day of January, 
1893, and opened immediatety thereafter, for 
all the labor and materiais required f+r th: 

excavation, foundatiosns, basement and area 
walls, basement columns and first con- 
struction for the U. 8S. Post Office twiIdiig 
at Columbus, Ga., 









the pees, The richt ts re-e-vel S. Pe 
jeet any and ~ bids or to waive any 
or informality ip any bid, if it oo aoemea 
in the interest of the Government to do — 













Boston, Mass. 





NOTICE TO TUNNEL ENGINEERS. 
Office of the Board of Public Works, 
City of Duluth, Minn., November 15, 1892. 
Competitive plans for a combined tuom 4 
under the Duluth ship canal, for the ~aec 


commodation of steam railway, street rail 
way, wagon and foot travel, will be re- 
ceived by the Board of Public Works, in 
and for the corporation of the City of 


Duluth, until 10 a. m., om the 2d day of 
January, 1893. 

Data and specifications in relation thereto 
are on file in the office of said Board, or will 
be furnished upon application to the under- 
signed. A cash prize of $1,000 will be paid 
for the best plans submitted. The principal 
features of the plans submitted, which wil) 
be considered above all others, will be 
cheapness of construction, durability, and 
adaptability to location. 


HENRY TRUELSEN 
President Board of Public Works. 





Attest.: T. W. ABELL, 
Clerk. 48-61 
U. 8. ENGINEER OFFICE, NEWPORT, 


R. L, November 24, 1892.—Sealed prop@sals, 
in tri cate, for dredging in Pawtucket and 
Providence Rivers, R. L, and Green Jacket 
Shoal, Providence Harbor, R. L., will be re- 
ceived at this office until 1 p. m., on the 9th 


day of ceneetl. 1893, ry - then opened. The 
bidders is 


mage invited to the Actx 
<, Feb a “ re 26, = 
= e a ge 332, 
ones ak. Statutes Mt Large, 

= the Act, me August 3. . 1892, Sections 1 
and The United 


Ss ae the saa” to reject any or 
all proposals and to waive any in- 
formali » Full_ information furnished 
H. BIXBY, Captain. 
neers, U. 8. Arm 50-4t 


PROPOSALS FOR SUPPLIES FOR THE 






- Yard, Washington, D. © -—December 
802.—Sealed provesale. indorsed, ‘Pro- 
posals for Suppl for the Navy Yard, 
> ‘ to Be ed January 3, 
eames il be, recelved s oe Seas of 
DI ccounts, Navy Department. 
D. C., until 12 o'clock, noon, 

. 1803, and Pam | opened im- 

iwedtatel to furnish at the Navy 









Yard, in . C., a y of pip. 


eking, hose, an! 
steel seat a at the eal Provi 


Naval Proviny 
G Indian Head. Md., a quantity o 
, cement, lime, window frames, hard- 


ware, lumber. sheet iron, 
sbeathing couper. must 
form to the Navy ote “me 


be eoMaee cain — 


on Yard. ‘Weahinates. 
Bureau. The attention of D rers 
is f other 


and invited. 
things equal. decided by lot. The De 
partment ‘reserves the to waive de- 

oceania Ge dos aaa 
, Paymaster General, U. &. N. 





Blank proposals 
. C.. or to the 


the Supervising Architect, 
C., December 14th, 


drawings and specification, 










aml) 





and pass the 
application to the 


XIX 





TREASURY DEPARTMENT, OFFICE OF 
Washington, D. 
1892.—Sealed proposals 
until 2 


will be received at this office 2 

e’clock p. m., on the 17th day of January. 

1898. and opened immediately thereafter, for 

furhishing all the labor and materials, and 

fixing in place complete, the low press 

ure, return circulation, steam heating 

etc. CHAS. MILLAR & SON,} and ventilating apparatus required for 
and Plumbers’ Materials. Whole-| the 8. Court House, Post Office 
and Custom House building at Bay 

City. Michigan, in accordance with the 


copies of which 
of 


may be had at this office or the office 
the Superintendent, at Bay City, Michigan 
Each bid must be accompanied by a ce-- 
tifled check for a sum not less than 2% of 
the amount of the proposal. The right is 
reserved to reject any and all bids, or te 
waive any defect or informality in any bid 
if it be deemed in the interest of — Gov 
ernment to do so. All prgesee »s scelvid 
after the time stated will be yetarn “l t> 
the bidders. Proposals must be inclosed tn 
envelopes, sealed and marked ‘'P. oposal for 
a Low Pressure, Return Cireulation, Steam 


Heating and Ventilating Apparatus for the 


S. Court House, Post Office, and Custom 
House Building, at Bay City. Miehig.n,"’ 
and addressed to W. J. EDBROO~ BE. 


52-2t 


Supervising Architect. 


Pumping Machinery. 
WATER-WORKS. 
supplying thre: 
five sets of 
boilers, and 
Osaka 





OSAKA, JAPAN, 


Tenders are invited for 
sets of centrifugal pumps, 
double acting main pumps, 
other accessories required 
Water-Works, Osaka, Japan. 

Parties tendering shall only be a p« rson 
or a firm who has the following qualilica- 
tions: 

They have the 


in the 


manufactory at the time 


of tendering; have engaged in the manu- 
facture of pumping machinery over five 
years; and have supplied more than five 
sets of the pumping engines of a kind simi- 
lar to those referred to in the specifications 

The printed copies of general rules for 
supplying of the goods, a proposed form 
of contract, their specifications and draw- 


ings may be inspected and obtained at H. I 
Japanese M’s Consulate, at No. 7 Warren 
St.. New York City. 

The space of time to be taken before 
entering the contract after the close of 
tendering is supposed to be about 5 months, 
during which parties tendering have to ap- 
point their representative in Japan (whether 
Japanese or foreigner, residing in Japan, and 
inform the Osaka Shi Sanji Kwai (the Osaka 
City Council), the name of the repre enta- 
tive at earliest convenience. 

The space of time to be allowed fer 
manufacturing and conveying them te Kob>. 


Japan, after signing of the contract, shall 
be 12 months. 

Sealed tenders, addressed te the Osaka 
Shi Sanji Kwai, are te be forwarded to the 
undersigned before and on the 28th of 
Febrnary, 1803, after which no tender will 
be received. KUMASABRO TANABE, 


Chancellor in charge of the Japanese (ox. 
sulate General, No. 7 Warren St. 
51-490ow 


World's Fair Route. 


The Cincinnati, Hamilton & Dayton R. R. 
is the only line running Pullman's Per 
fected Safety Vestibuled Trains. with Chair. 
Parlor, Sleeping and Dining Car Service, 
between Cincinnatt, Indianapolis and Chi- 
cago, and is the Only Line running Through 
Reclining Chair Cars between Cincinnaft, 
Keokuk.and Springfield, Tl. It is the 
lar line between Cincinnati and St. 








Pets 


with Through Sleeping Cars on Night Trains 


and Chair Cars on Day 
Only Direct Line between Cincinnatl, Day- 


Trains, and the 


ton, Lima, Toledo, Detroit, the Lake Reg- 


jons and Canada. 





Tickets on sale eve see thet 
they read ©., H. a “athor 10 re out 
of Cincinnati. Indisnapolte or Toledo. gE. 
0. MeCORMIC ‘K, General aot 
Ticket Agent, Cincinnati, O. 

TREASURY DEPARTMENT, OFFICE 
Supervising Architect. Washington, D. C.: 
December 20, 1 —Sealed is wilt 
be received at this office antil 2 o'clock 


p. mi on ~ a da 
and opened immedia 

the labor : 
and erect eomplete, 


iy thereafter for 


either a hydraulic 


of January, ee 
a 
and material required to furnish 


passenger elevator. or a steam paesenger 


elevator in- liew of a hydraulic elevator: 
and also one direct acting hydrautic 









Denver. rg a ag a bi 
companied by a 

not ~"Y 2% am ee 
pose. The right is reserv 


must he ac- 




















" “Proposal for 
ing and Erecting Complete ne Passen 


Botan oor Poa ede 


nae 


Building at Denver, Colorado. in accordance 


freight lift or a steam lift in Meu 
of same. required for the new elevator pl int 
for the U. 8. Court House and Post Office 












with the a and epecterayen. oes 
of which may be had on t this 
office or the "ffice of the 8 ontapt, at 








a 


served! to _— 4 


or all bids. and to watve any ~~ or in- 
fo should it be deemed 


Bulldine. at 
er. Colorado,” ddre W. J 
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Sewage Disposal Works 
Machinery. 


NOTICE TO CONTRACTORS. 


Sealed bids will be received at the office 
of the City Clerk of the City of Canton, 
Ohio, until 12 o'clock noon, of Monday, 
Jannary 23, 1893, for furnishing machinery 
and appurtenances for the purification of 
2.000.000 gallons per day of house sewage. 
Said machinery to be located in the build- 
ing now being erected, and purification 
effected by chemical precipitation through 
masonry tanks now built at the disposal 
works of the City of Canton. Bids will be 
received for the following machinery :— 

ist+One low service sludge pump of 
capacity of 150 gallons per minute, lifted a 
maximum height of 32 ft. 

24—One high service sludge and water 
pump, equivalent in capacity to a 74x 5~x 
i0 duplex plunger pump against 120 Ibs.’ 
pressure, and at 80 ft. piston speed. 

8d—Two chemical mixing chambers with 
power and appurtenances. 

4th—One tubular boiler, 54 ins. by 12 ft., 
with setting and piping complete. 

hth—One improved filter press complete. 

6th—All pipes, appurtenances and fittings 
complete for the before mentioned machi- 
nery, and everything necessary to com- 
plete and place in working order each of the 
above machines, 

7th—For all machinery and = appurte- 
nances, after designs and plens of the bid- 
der, for the purification and clarification, 
chemical precipitation of 2.000,000 gallons 
of house sewage per day, all located in the 
city disposal building and effected through 
the precipitation tanks now built, all in 
accordance with general specifications and 
plans on file in the office of the City Civil 
Engineer of said city. 

Each proposal shall be signed by all per- 
sons interested in same, and must be ac- 
companied by a certified check in the fol- 
lowing amounts: For the low service pump, 
$100; for the high service pump, $150; for 
the chemical mixing chamber, $200; for the 
boiler complete, $200; for the filter press, 
$200; or for the plant complete, $850, as a 
guarantee for the execution of the con- 
tract, in casé the bid is accepted. Speci- 
fications may be had of the undersigned 
on or after January 5, 1893. 

Bids must be made on blank forms, which 
will be furnished by the City Civil Engi- 
heer, upon application. 

The City Council reserves the right to 
reject any or all bids. 

WM. LICHTENWALTER, City Clerk. 

L. E. CHAPIN, Civil Engineer. 53-4t 
ststsiennneriniajiinanciilitas iia ae aaa ie 


TO MASONRY CONTRACTORS. 





Proposals will be received at the office of 
the Lexington Water-Works Company, in 
Lexington, Ky., until Wednesday, March 
Ist, 1893, at 3 o'clock p. m., for the con- 
struction of an additional dam and waste 
weir for the purpose of enlarging the preseni 
reservoir. 

Plans and specifications can be seen at 
the office of the company, No. 8% Bast Main 
street, Lexington, Ky. 

The right is reserved to reject any or all 


bids. S. A. CHARLES, 
Superintendent and Engineer in Charge. 
53-9t 








Ediaburgh; Ind.. Water-Works. 


Sealed proposals will be received until 
noon, Monday, January 23, 1893, by the 
President and Board of Trustees of the 
town of Edinburgh, Indiana, for the ma- 
terial and labor, together and separately, 
required to construct a system of water- 
works. Each: bid must be accompanied by 
a certified check to the amount of $100, as a 
guarantee of good faith. The right to reject 
any or all bids reserved. Plans and speci- 
fications can be seen at the office ef Town 
of Edinburgh, Indiana; also at office of 
Consulting Engineer, John J. Hainsworth, 
Franklin, Indiana. M. DUCKWORTH, 
Pres. Board of Trustees. 53-4t 


Notice to Fire Hose Manufac- 
turers. 


Sealed proposals will be received by the 
undersigned at his office until Monday even- 
ing, Jan. 2, 1893, for 1,000 ft. 2%4-in. fire 
hose with couplings (cotton hose); bidders 
will submit samples of hose. Hose to be 
paid for one year from date of purchase. 

Councils reserve the right to reject any 
or all bids. JAS. A. LINDSEY, 

City Clerk. 

Bradford, Pa., Dec. 20, 1892. 52-2t 


For other proposals see page XII. 











NOTICE TO CONTRACTORS. 


Sealed proposals will be received at the 
office of J. F. Barrett, City Clerk of the 
City of Sterling, Tlinois, up to six o’clock 
p. m. of Monday, Jan. 16, 1893, for furnish- 
ing materials and doing the work of paving 
Third St. in said City of Sterling from 
Third Ave. to B Ave. The work will com- 
prise approximately the following: 

12,812 sq. yds. brick paving (more or less). 

4,400 lin. ft. of curbing: (more or less). 

750 cu. yds. stone retaining walls (more or 
less). 

The whole of the work to be completed 
on or before July 1, 1893. 

Specifications and blank forms for bids 
can be obtained upon application to J. F. 
Barrett, City Clerk, and plans may be seen 


at the office of W. P. Palmer, Supt. of | 


Streets. 

Each bid must be accompanied by a certi- 
fied check for the sum of-five hundred dol- 
lars, payable to the order of Hon. A. H. 
Hershey, Mayor, which check will be for- 


feited to the City of Sterling in the event 


that any bidder or bidders shall fail to exe- 
cute properly a contract, with good and suffi- 
cient sureties, if awarded the contract; other- 
wise to be returned to the bidder. Payment 
for the work will be made partly in scrip, 
bearing six per cent. interest. 

The bids will be opened and read publicly 
at the meeting of the City Council at 7:30 
o'clock p. m., Jan. 16, 1893, and the Council 
reserves the right to reject any or all bids 
for any reason it may deem sufficient. 

By order of the City Council of the City 
of Sterling, Illinois. 

JAMES F. PLATT, 
Chairman Streets and Alleys Com. 
Sterling, [ll., Dec. 14, 1892. 52-2t 


H. H. WESTINGHOUSE. 


WESTINGHOUSE, CHURCH, KERR & CO., ENGINEERS, 


NEW YORK, !7 Cortiandt Street. 
ST. LOUIS, Commercial Building. 





THE CURTIS REGULATOR C0, 


WM. LEE CHURCH. 


CHICACO, {56 and 158 Lake Street. 


SCIENTIFIC IMPROVEMENTS. 


at is one thing to the water from the steam by 
surface interposed in the current, and quite another to 
shape that surface so as to deflect the water so separated 
that itis prevented from getting back into the current. 

We have accomplished both. 

Scientific tests prove it. 

For separating grease and sediment from exhaust steam, 
the action of the separator is perfect. A grease cock is 
Fichter the below the water line, and the grease, which is 

hter than water, drawn off at ‘intervals, while the water 
Siers through the trap, and the sediment, » which i is heavier 
a the water, settles to the bottom and can be removed 

a by taking oft the cover which removes the float 

exposes the interior for inspection. 
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Land Fillin Machives. Fairbanks, Morse & Co., Chic . Woudbride Noo. and NY Cit o. 
San Francisco Me faane ., San Fr’isco, Cal. | Forsaith. 8. C., . &. C.. Manchester. N. teat bevege, N. a. 
Gordon P am Thermometers. 
Deinaasit port, " 
pers D. J., Nat.Union Bag., Wash ’n: Holly Mfg Co. Lock —_ Cievelana Oo. Standard Thermom. Co., Peabody, Mass. 
Ricker &Wing,112W hite Bdg., Buff -Y. Knowles st Pump W a" N.Y. and Boston. Tie Pla 
Leck Nut. Laidlaw & Dunn The, Cineinnat, oO. The Q. & c Con, Chicago, Lil. 
Young’s Pat. Reversible Nut Lock, N.Y. | Maslin, John & Son, derey City, N. J. 
Lecemetives. Norwalk I ny bed Wks. Co., 8. Norwalk, Conn. | Tires (Steel). ote, 018 t. 8.8 
Baldwin Locomotive Wks, ony ia. ot Well Well et cots Co., Chteng Sar - 
Cartin’s cane, —_ St. New oo. = Co., New York. | Track Pret. 
Geo. A. Vv at Car Truck pl Co., Chicago, I. 
sek "W Park 1%. smith and Fdry & Mach, Go. “Phila, Pa. Track Tools. 
airbanks. Morse & Co., Chie 
Loco. & Car W'ks. i, ose Pa, | Worthington, Henry R., New York. Metcalf, Paul & Co., Pittsburg. Pa. 
Ryan-McDonald Mfg. Co., Baltimore, Md. Py aie bag pow a ee a pany. en: y. Tranemission fiaghiner x: 
Lubricants. Southwark F'dry & Machine Co. Phiia..Pa | Peneral & Tits te Co” Chicago, 111 
Jos. Dixon Crucible Co , Jersey City, N. J. | Van Wie. Irwin. N.Y Poole, Robt., & Son, Co., Baltimore. M 
er ions y. New York. fom sope (Hand Power). 
port Block Co.,Boston,Mass. | Trench Machines. 
Lehigh Vy. Creoiot Co, Serwey City, N.J.| pas Joists, Carson Trench Machine Co., Boston, Mass. 
ork. Males, A. 8., & “o. Cinginnett, oO. Yalves ety and Water Relief). 
Ta McConway & Co., Pittsburg, Pa. 
Bild Geo. 8 os 345-953 Classon Ave., Acnnnyrdais ter 5 Bieelton, Pa. a sais oe a. 
Price, Jas. M., Philadelphia, Pa. ee (F 
eae @ & ©. Co., Chicago. eet Tees Ear Go. Three Rivers, Mich. 
Soutn Boston, Mass. ails . 4 * s Itt 
Co., Brooklyn, N. Y. ee Gen , 18 Wall S8t., N. Y. Water an as mitios. 
Worthinguon, Benry New York: Iredeli, F. W., 10 Park Place, N. Y. Mueller Mfg. Co., Veeatar, In. 
pow Te 4. 8... & Co., Cinctnnait, 0. Wee Pressure Regula 
nbway, York. | Pennsy Steel Co., Steelton, Pa. Curtis Regulator Co., Boston, 


EON Re ‘. 
ei. pes yen ders a 


fase: 1% Proadwav N Y. 
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SusBier “G. 1. & Co., Le f. city, X.Y, 
burn & Barrow Mach Co., Jersey City 
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soos WANTS.  socw 


Cards of not more than one-half inch 
will be inserted in this column 
once for 60 cts., or three times for 
$1.00. Paper sent at request only, 
15 cts. additional. 









SS 
W ANTED-—AIll consulting engineers, corpo- 
rations, contractors, etc., to read Paret’s 
advertisement about surveys. See page III. 


erent SAEED 
WANTED—Continuous girders or draw- 
bridges to calculate—either constant or 
variable moment of inertia. New graph- 
leal method. Address, C. H. LINDEN- 
BERGER, Wayne Hotel, Detroit, Mich. 


tie SS 
WANTED—Position as inspector of bridges 
and buildings or superintendent of bridges 
during erection. Thoroughly acquainted 
with the business in all its branches. 


Address 477, Engineering News. 
41-13t 
ES 
WANTED.—Civil engineer, age 34, 18 years’ 
experience on railroads, water-works, 
sewers, roads, as engineer and superin- 
tendent, good draftsman, full set iustru- 
ments, steady habits. Address GRA- 
HAM, care Engineering News. 43-tt 


encusisaananss sennasneniitetianenanansiacininnemcciiiaieinigseianiaisiasiiiaa nena 
A RELIABLE AND COMPETENT foreman. 
who has first class references, and is 
experienced both North and South in 
reservoir, sewer, pipeline, concrete work 
and roadmaking, is a correct timekeeper 
ard has a knowledge of accounts, de- 
sires a ition of some responsibility 
witn e eer, contractor or mfg. com- 
pavy; has also facili for and could 
poard from fifty to two "hundred men if 
red. rese 


SCOTOCHMAN, care 
Patiecertas News. 44-4 


EE 

WANTED--Position as chief engineer oy 
Yale graduate. Mem. Am. Soc. Civil 
Engrs. Have had 21 years’ experience 
in only five companies in the hardest and 
heaviest railroad work in this coungr 
and in Mexico. Desires correspondence 
with anyone forming new companies. The 
very best references can be furnished at 
the Engineering News office, by address- 
ing CHIEF ENGINERR. 44tf 


WANTED.—Open for a situation, superin- 
tendent of construction in earth rock, 
masonry or track. Experience and refer 
ences. “ABILITY,” care Eng. Ce 


WANTED—Position as engineer for bridge 
company, or engineer of bridges and 
buildings for railroad company. Can 
take charge of any kind of construction. 
Highest references. Address “170,” En- 
gineering News. 40-tf 


LL 
WANTED.—A young engineer desires em- 
paenent evenings. calculator and 
raftsman; can plat city and railway 
map-work, profiles, etc., from notes, and 
is competent to do general work in en- 
gineer’s office. Address, “H. 8S. C.,"" En- 
gineering News. 


ER 

MARRIED MAN—With over ten years’ ex- 
perience on the constrnetion and main- 
tenance of railroads, desires a posiiicn 
of some permanence on maintenance of 
way; is a hustler; fair draftsman, and 
is familiar with present practice; refe:- 
ences furnished; is employed at present. 
A:idress correspondence to J. ©. U., care 
Bngin @ News a1 ge 


























































































































































WANTED—Position as bri 
Experience as computer. as also made 
some important contributions to the 
theory of strains in bridges. Is Assoc, 
Am. Soc. C. BE. Northern middle states 
referred. Address L., care Engineering 


draftsman. 












































ews. 61-30 
(enjoins nnlighinemetian ns 
WANTED.—A graduate civil engineer of 








nine years’ experience on first class rail- 
roads desires engagement to make loca- 
tion surveys, estimates and specifications, | 





























or to take charge of construction; has | 
complete outfit. Address A. B., = | 
necring News. 51-3 





oxmsesseeseesystieshcpensinasieietitessbstinstnstessnsiacnnseenisinindpiindnhiendinbennemestaste 

WANTED — Two exeprienced mechanical | 
draftsmen. Apply to the SCHUYLER | 
ELECTRIC CO., Middletown, Conn., stat- 
ing experience, salary expected, and ref- | 
ences. 51-36 | 


ee 

WAN'TED.—An engineer experienced in rail- | 
way location and construction, both in 
flat and mountain country, wishes engage- 
ment. Best of references. “RAILWAY 
ENGINHER,” care Eng. News. 51-3t 


eee 
AFTER DEC. 15, 1892.—Engineer expert- 
enced in survey and construction of rali- | 
ways and sewers, desires position. Ref- | 
ences upon application. H..W. NEWBY, | 
Avoca, Pa. Sl-c¢ | 
Se eaerepreee ener renee ren cme | 
WANTED—Position by a young C. E. as | 
rodman or tapeman on railway work of | 
any kind, or as assistant in town site | 
Ht ay angering. ae aecept a 
on in any surveying or ineering 
work. Can handle the inetrumente, Age 
23. Address H. I. S., Box 160, Frankfort, 
Ross. Co., Ohio. 5-4t 


ree 
WANTED.—To Electrical and Civil Engi- 

neers! A young man, aged 16, u- 
cation, wishes to enter engineer's office 
with opportunity to learn the business: 
8 ry 4 object; Al weserences, and se- 
curt ES red. ddress “AMERI- 
CAN, eering News. 
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WANTED—Position by a first class engineer 


ENGINEERING NEWS. 


ESTABLISHED i890. 


The Engineering Employment Bureau, 


GRANGER BLOCK, SYRACUSE, N. Y. 
The first Agency established for furnishing 


Engineering Help exelusively. 


No Charge to Employers. 
Prompt. Honest. Experienced. 


AMBERICAW 





Engineering Employment Office, 


11 Niagara St., BUFFALO, N. Y. 


QUICK. HONEST. TRUSTWORTHY. 


Employers furnished with Engineers, Cnem- 
yraftsmen without charge. 
Employees, give your name and address to 
ce at once. 


WANTED.—English mechanical engineer 
and draftsman, university pe va- 
ried experience, wishes position with good 
opportunities, moderate salary; has held 
responsible positions; eee reliable 
and competent. Address ‘““‘DEVIS,” care 
Engineering News. 51-3t 


WANTED—An engineer desires engagement; 
lately principal assistant on the Chignec- 
to Ship Railway; large experience on raii- 
way, harbor, dock work, etc.; railway 
location and construction specialty; fall 
set instruments. Address, J. S. ARV 
STRONG, Room 48, No. 22 William St., 
New York. 51-3t 


with experience in iron buildings and 


bridges. Can take charge of office work. 
Chicago preferred. Address E. R., Eng. 
News. o2-3t 


WANTED.—A civil engineer, with ten years’ 
experience on R. R. construction and op- 
eration, in charge of grading, tracklaying, 
ballasting, and maintenance of way, is 

to engagement Jan. 1. Address D. 
-, care Engineering News. 52-4t 


WANTED —Assistant draftsman on _iron 
bridge and structural iron work. Must, 
be able to compute strains in bridges | 
and roof trusses, and make shop draw- 
ings. State salary wanted. References 
required. THE BUCHANAN BRIDGE 
CO., Bellefontaine, O. f2-3t 


A GRADUATE C. E. and land surveyor, hay- 
ing five years’ experience as city engineer | 
and two years on railroad works, wants 
a ition as city engineer, railroad 
bridge work, etc. P. L. 8., care Engi- 
neering News. 52-8t 


IN A FEW DAYS locating and resident 
engineer will be open for engagement. 
Have good instrumental outfit; strictly 


temperate, age 34, a “‘hustler.’’ “J. F. 
H.,”’ care Eng. News. 52-60 


UNIVERSITY GRADUATHE in ane. 
nine months’ experience in office wor 
and surveying, good draftsman, shortly 
disengaged, desires position on construe- 


tion of any kind, or on a survey party. 
Will go any place. GRADUATE, care 
Eng. News. 52-3t 
WANTED--A_ thoroughly first class shop 
superintendent, familiar with electri al 
and mechanical work, to superintend 
equipment and operation of new shops 
to be erected near New York City. Ap- 
plicant must have satisfactorily fil d 
similar position in modern machine shop, 
must be temperate and free from other 
business interests so as to be able to 
give his whole time to shop duties. Ad- 
dress by letter, stating experience, refer- 
ences and salary expected. SPRAGUE 
ELECTRIC ELEVATOR COMPANY, 15 


Wall St., N. Y¥. City. at 





For Sale. 


Engineering News, Vols. 14 to 28 inclusive, 
complete, except No. 38 of Vol. 16 and Index 
to Vol. 17; also duplicates, Nos. 4 to 15, in- 
clusive, 25 and 26 of Vol. 11; Nes. 1, 3 to 9, 
18 and 16 of Vol. 12; Index to Vol. 14; No. 
4 of Vol. 19: No. 10 of Vol. 21, and No. 19 of 
Vol. 25. Will exchange any two of above 
extras for missing No. and Index mentioned. 
Will accept the best offer made before Feb. 

Address FLUSH TANK, 114 West 
Markham St., Little Rock, Ark. 53-4t 





FOR SALE—Marion steam shovel No. 129, 
style A, used only portion of last season, 
and absolutely as good as new. For par 
ticulars address S. CASPARIS, Marble 
Cliff, Ohio. 52-3t 


CONTRACTOR’S PLANT. 

FOR SALE—One Souther shovel, one §-ton 
Porter locomotive, 37 dump cars, 3-ft. 
gage. JOHN CLAFFY, 48 Dey St., New 
York City. 53-tf 

FOR SALE OR RENT. 
1 Ten-ton Harrisburg steam roid roller 


one year old for sale or rent, with engi- 
neer, 


9x15 Farrel crushers, with engines and 
boilers. 


1 10x20 Farrel crusher, with engine and 


boiler. 
1 H. K. Porter’s locomotive. 6 tons. 
Address H. S. CASWELL, een 


to 


achniainneieataniininiioeeoaiechian stat inestentosiabiianiee thi 
FOR SALE—2 Marion steam shovels: 100 
dump cars; 3 locomotives; ballast unload- 
er; rails 30 and 60-Ib. in order to relay; 
hoisting engines; road rollers: pumps: 
crushers : Sers ;compressors, 
tanks all sizes: drills: scrapers: dredges: 

le drivers: 4.000.000-callon compound 
plex pump: contractors’ tools, second 
hand, and 

, 52 


a a gee order; 
—fertaer. 


; boilers; 


tee 1 
ws. machin a 





FOR SALE—Twelve 


er 
TO SELL at a sacrifice, one Young plan 


FOR SALE.—An extra fine level, Young's 


|The Most Speccenfal Foundry 








42-in, mille manufa- 
tured by Munson Bros, Utica, N. Y, kor 


Pat's PORTLAND CEMENT ura oo. 


Warner's, Onondaga Co., N. Y. 


No. 7 transit; excellent order; positive 
guarantee. Address M. RIDDLE, JR., 
Petersburg, Va. 52-3t 


Dredging Plant for Sale. 


Bleven dredges, 12 tugs, 32 dump scows, 7 
scows, all in first class condition and fully 
equipped; also 1 machine and blacksmith 
shop, fully equipped, with all necessary 
tools, including lathes, drills, planer, steam 
hammer, ete.; all in first class working or- 
der; built on a large scow and can be towed 
anywhere on the lakes, 

Nine dredges with scows, 11 tugs and ma- 
chine and blacksmith shop at Sault Ste. Ma- 
rie, Mich.; 1 dredge and scows at Ashtabula, 
Ohio.; 1 dredge and scows and 1 tug at 
Dickinson’s Landing, Ont., where they may 
be seen; will sell the whole or any part. 
For prices, terms, etc., address CARKIN, 
STICKNEY & CRAM, East Saginaw, Mich. 

52-8t 
FOR SALE—14 Vols. “Engineering News’’— 
1886 to 1892, inclusive—'4 -Morocco bind- 


ing; price. $3 per Vol. Address P. O. 
Box S85, Kansas City, Mo. 52-6t 





make, in perfect order and condition; 
also 17 ft. English rod, $125 for both. 
Address BE. D. WILEMAN, care L. 8. 
& M. S. R. BR. Engineer office, Toledo, 
Ohio. 52-3t 


REMOVAL. 


FOR SALE. “k RARE CHANCE. 
‘The Beal Estate and Buildings of the 


FORT SCOTT FOUNDRY & 


MACHINE WORKS CO., 
At Fort Scott, Kansas. 
ee 
ching ccation in the West. 


The Company owning and operating this 

‘ant continuously and very Brofita iy for 

e past fifteen years, having brought out 
some patented specialties, that are sold 
mostly in the Bastern States. and also for 
export, were compelled on this account to 
locate farther East, and now have under 
eoustruetion at Chicago Heights. Cook Oo., 
Tiinois. with la y increased capacity, 
the bui for their new plant, and will 
remove all the machinery in their Fort Scott 
Works to Chicago, about the 1st of De- 
cember Bext. 

The buildings are practically new, hav- 
ing been erected in 1 and from the most 
modern and approved plans of Foundry 
and Machine Buildings; are of omple d'- 
mensions for large capacity. well lighted, 
arranged for traveling crane: throughout, 
location the best in the city, on about thir- 
teen acres of high ground immediately with- 





in the Junction, and connected by switches | 


of all the systems of Railways entering 
Fort Scott. 


Fort Scott has been celebrated for cheap 


fuel, cheap living, and a cheap and very 
ee £88 both skilled and common 
abor. 


The business was established here twenty- 
three years ago, and the Works have never 
been closed. A large general Foundry and 
Machine ee comes to the ¢ity almost 
daily from half a dozen States and Terrt- 
tories, in close proximity to the great 
coal, zinc and lead regions of Missouri, 
Kansas City and Indian Territory. 

A rare opportunity for a few practical 
men to make a fortune. The property will 
sold at a 
Great Bargain and upon Easy Terms. 


an tate Mees Sage 
will forwarded on abel flee. oo 
THE WALBURN-SWENSON MFG.CO., 


(520 Monadnock Block, Chicago. 


“THE STEAM ENGINE.” 


By Daniel Kinnear Clark. C. E., M.1., M. E. 
Hon. Member A. S. M. E. 


A practical and exhaustive work. descriptive 
of the most modern types of Lecomotive, 
arine, Stationary and portable Engi 
Boilers, Valve Gear, Link Motions, Triple and 


Quadruple Expansion, Fuel, Fore Draft. 


1 500 pages ; 1.300 Jiagr ms and plates drawn to 
scale. 4vels.,eloth, $16.00, carriage prepaid. 
Send for descriptive circulars our cata- 
logue ef new books. 


BLACKIE & SON, Ltd., 


73 Bible Hoase, NEW YORK. 


SPECIAL. 

Please to note that Berg’s new book on 
the “Buildings and Structures of Ameri- 
can Railroads’. is READY for DE- 
LIVERY, and orders will be filled with 
as little delay as possible. The price is 
now $7.50, as per advertisement of past 
oon For sale by ENGINEERING 


PUBLISHING CO 

































































ther with sizes: 


THE VAN VRANKEN 
Automatic Flush Tank 


For FLUsHING Sewers, Drains, Erc, 


Tanks Sent on Trial if Desireda, 
Send for New Illustrated Catalogue. 


H.H MITCHELL, Gen’ Agent for (3, 
NEWARK, N. J. 


HOME STUDY OF 


MECHANICS 


Te commenee, students 
wily need to know how 
o read and write. 

send for FREE Cir. 
sular to The Corresyond- 
ence School of Mechanics 
Scranton Pa, 


RAILS AT A BARGAIN 


We own and offer for sale. cheap, 43 
tons of selected second-hand 30Jb. IRON 
RAILS in Chester County, Pa., all in good 
condition: also 475 tons of second-hand 
52-b. STEEL RAILS at Pittsburgh, Pa. 

Write or wire us. 


ROBINSON & ORR, 
No, 419 Wood St., PITTSBURGH, Pa, 


MACHINERY FOR SILE. 


Crushers and Road Rollers. 

Hoisting Engines and Machinery. 

Contractors’ Tools and Machinery of 
every description in stock, 

Brick Plant Machinery. 


THOMAS CARLIN'S SONS 


Cor. Federal and Lajcock Sts., 
ALLEGHENY. PA. 


The Sanitary District of Chicago. 


NOTICE TO BIDDERS. 

The undersigned to inform those hav- 
ing contracts that the same can be fur- 
nished with Italian laborers a vos 
-agreement. on favorable condi ; strict 


















and reliable deali Address, DONATO 
CUOZZO, Italian bor &mplo; —_ } 
w Yo 


Supply Agency, 386 Broome S8t., 
oF: eX 

. B.—No orders entertained that require 
less than 100 men. 


DONATO CUOZZO, See Adv.,, p. iv. 


Contactor ftalian Labor. 








JOSEPH BRUNO, Contractor. 


Italian laborers supplied and work superin- 
fender. Add-ess 15 dion St., East Boston, 
ass. 





CHARLES P. MARTINO. 


Italian laborers supplied for any kind ef 
work; for railroad, water work, stone mason 
stone eutter, etc. 242 North 5th St., Brooklyn 


CARPENTER’S CROSS - SECTION 
PAPER, for graphica) representa- 
tion of equations or reports of laboratory ex- 
periments, alsoadapted for use in the drawing: 
room. Sizes of plates 5x7}¢ in. and 7}4x10 in. 

| Send stamp for samples to AND&US & 
CHURC * ithaca, N.Y. 45-13t 





HOISTING ENGINES.—Steam pump en 
gines, boilers, machine tools general 
mill machinery, both new and second-hand, 
a specialty. rite us fully, stating just 
what you want. Over 7,100 machines, new 
and seccnd-hand, Py described, and 
prices in our new list justissued. S. C. 

RSAITH & CO., Machinists and Ma 
chinery Dealers. Manchester. N. A. 





ingersoll Sergeant Air Compressors. 


1—14” x 18” Latest Improved Piston Inlet; 

wee CT ith t air valves. Pattern 
-14" ’’ with poppet air valves. 

1889. Good 


‘These compressors with or without drills, 
receivers, etc . 

1—CLAYTON A1R COMPRESSOR; steal © ylia 
der, 10” X ‘0’; air cylinder, 12” x 14”. Used 
six months. ? 

2—“eLT CoMPREssSORS 14” diam., 12%” stroke. 

1--9” x 14” Locomotive, 36” gauge, Forney 
type. 

Also a full line of NEW BOILERS 


READY TO SHIP. 
Se. w. IREDELL 
10 Park Piace. New Yure- 


MENT,— 
HOW, 10, USB PORTLAND CEMENT. 


—_- eo 
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NATIONAL PAINT WORKS, 


WILLIAMSPORT, PA. 


—THE ONLY MANUFACTURERS OF 


ELLIOTT’S ASPHALTUM PAINTS, 


IN ALL COLORS. MIXED READY FOR USE. 


THE RECOGNIZED STANDARD FOR QUALITY. 


SALES IN 1879, 1,000 BARRELS. SALES IN 1889, OVER 10,000 BARRELS. 





ee - oars Ree eo a 
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Weehawken Viaduct and Elevators, Passaic Rolling Mill Co., Builders, Painted with Elliott’s Asphaitum Nos. {5 and 58. 


In the preparation of our paints we use only the very best Lead, Zinc, Minerals, Coloring Materials and Crude Asphaltum, ground in and thinned with 
PURE LINSEED OIL. 
ARE NOT AFFECTED BY THE CASES AND ACIDS RESULTING FROM COMBUSTION OF COAL. 
WORK FREELY AND EVENLY WITH A FINISH EQUAL TO THAT OF VARNISHED WORK. 
ARE CHEAPER AND AS DURABLE AS ANY FIRST CLASS PAINT IN THE MARKET. 
A NON-CONDUCTOR OF HEAT AND WILL STAND 300 DEGREES. 


Ten Years’ = ractical experience with our Paints has resulted in their use and adoption as the standard for quality by nearly all of the leading railroads 
of the country, dge Builders, Iron Works, Car Works, and corporation trade generally. 

Are Unsurpassed for Depots, Freight Cars, Bridges (wood or iron), Tin or Iron Roofs, Water Tanks, Houses, Barns, Vessels, etc., etc. 

To show the er of our goods, we mention a few of our customers and a few large structures painted with our Paint: 


Central Viaduct, Cleveland, O { Union Bridge Co. a i Maine R. R. Chi., Bur. & Quincy R. R. 
N. Y. C. & St. L: R. R, Viaduct, Cleve.,O. | Vhoenix Bridge Co. 5 ee H. & Hartford R. R. Louisville & Nashville K. R. 
New C. O. R. R. Bridge, Cincinnati, O. | Keystone Bridge Co. caaameamio R. R. | Ohio & Miss. R. R. 
Poughkeepsie ate Edge Moor Bridge Works. Richmond & lanville R. R. Col., H. V. & Tol. R.R 
New London Draw Bridge. | Peneoyd [ron Works. Atlantic Coast Line. | Lake Shore & M.S. R.R 
Denver Cable Road | Passaic eer, Mill Co. East Tenn., Va. & Georgia R. R. Western N. Y. & Pa. : 
Cantilever Bridge Niagara Falls. | Standard O Texas Pacific R. R. Southern Pacific R 
Harvard Bridge, Boston, Mass. | New York Ceutval & H. R. R. Co. Illinois Central R. R. A., T. & S. Fé R. R. 

. S. Gov. Heavy Ordnance Works. | Boston & Albany R. R. Chi. & Northwestern R. R. Missouri Pacific R. &. 


Samples, Price-Lists and References from those who have used and are now using these paints in your vicinity farnished on application. 


LIDGERWOOD SUSPENSION CABLEWAY®SB. 
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—— 's OGDEN MINE Casuewar, 1,200 Feet SPAX—DESIGNED AND FURNISHED BY Us 


BIDGERWwoonpv MFG. Co., = - . es eG XIsiberty Street. New Tork. 
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ESTABLISHED 1877. INCORPORATED 1883. CAPITAL (PAID UP) $250,000. 


San Freneieco Bridge Company. 





: — 
Patent Lxeavato, 
Now a suce est lly com 














J. MCMULLEN, Pres. GEO. W. Fatt. M. Am. Soc. 
J. M. TAYLOR, Sec. and C. E., e-Pres. he CG Loe ar) Engrs. 
Treas, H, KRUSL. Chiet Engineer. H. t COOPER, 


i WORLD BUILDING, NEW YORK 
OFFICES: SAN FRANCISCO, CAL.; SEATTLE, WASH 


Civil Engineers and Cditierdickodel 


SPECIALITIES: Machinery for Economic.:1 Rxcavation of Canals; for Suction 
Dredging; for Filling and Reclamation of Low Lands. 


CORRESPONDENCE SOLICITED. 





—_— es =— 


——— nee 


Sau Francisco Bridge Co.°s Suction Dredge Working for U. 8S. Gov., Oakland, Cal., Discharging through 5,700 ft. Pipe. 
WILL DIC AND PUT ASHORE ANY MATERIAL, ROCK EXCEPTED. 


Machines at Work at Boston, Mass., Oakland, Cal., and Honolulu, Hawaiian Islands. 


3ANFORD ROSB JO8. B. SANFORD 


Bucyrus Steam Shovel & Dredge Go,, Pitti 


















—_MAKERS OF— 


In Five Sizes for Railroad and 
Contract Work, Brick Yards. 
STEA Mi S HOVE L$ Stone Quarries, Stripping and 
Handling Iron Ore, Coal, Etc. 
of All zyee ane Sizes a Ae 
1) STEAM DREDGES fezsiiticie: Rites| ieee oe 
Machines for Special Werk. = a 3 ks 
BOTH HAND AND STEAM | Contractors for Dredging and Harbor 
CAPACITIES. 10 to 35 TONS. Improvements. 


Fuller Building. Jersey City. N. J. 
21 South Gay St., Baltimore, Md. 


WITH EITHER DROP or | !16% Bryan St., Savannah, Ga. 
STEAM HAMMERS. THE COMPUTATION OF THE 


a DECLINATION. By J. 
Francis Le Baron, C. E. Price 10 cts. 


For sale by Engineering News Publish- 
BUCYRUS, OHIO. ing Co. 
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STEAM SHOVEL. 


San Francisco Orrice : Geo. W. BARNHART, 4 SUTTER ST. 


OTIS & CHAPMAN, 
STANDARD GRAVEL AND HARD PAN 


EXCAVATOR, 


BOSTON. 

Earth displaced at ONE-QUAR- 
TER LESS EXPENSE 
than by any other 
machine. 





*y | nereby cert May Con that Th have used the Otis patent improved Steam Excavators the past 
twenty years, in kinds of earth excavation, and believe it to be the best dr v, land excavator 
in use, and the only one that will work successfuily in hard pan material. I have excavated 
and put into vars five million yards under one contract for making land in Boston; witn two of 
these machines I loaded from seventy to eighty thousand yards per ae ©. MUNSON 


The Victor Excavator. 


the tace of the powerful oppos ion St See rings wo conspired to 
e - nm of two ~ 0 CO! pired 

© face of the powerful opposit iy now admitted by all who have 

am ‘the different kinds of ya 


market. It is the most powerful, 

quickest working, most durable, best 

Py iy es, eomens handled, few- 
| 


to get out of 

p= and therefore , mee ee 

to keep up. os the cheapest, every 
thing considered. 

Its construction is ch avoid a3 





We are now prepared to show, by unrefutable 
competitors. It received the highest premium, in 
beat us. 


crane allows it to dig 7 
—— be lowered 
to pass low 
bridges when ae over the road. 
It has loaded on to flat cars 3,120 yds. 
in 10 hours, and can ye any 
kind of thatcan be dug by 
wre = Excavator ever built, and 
Illustrated 


f it. Send for 





TOLEDO FOUNDRY & MACHINE CO., Toledo, O 


PLR VALVE CO. 
DOUBLE GATE VALVES 
STEAM, WATER, GAS, 


ETC., ETC., ETC, 
44 to 36 nches, 


163 ALBANY STREET, 
BOSTON, MASS. 





So ABUISHEL seen 








N .—By H. M. Am. Soc. 
SHARLES F. KETCHAM & CO. | 6." ‘An extremay ing and valu. 
7 & 29 NASSAU ST., NEW YORK, ie paper showing been derived from 
RAILROAD PRINTERS & STATIONERS | Otherwise which have Deon derived Tait 
KREP IN STOCK OF MOST APPROVED FORMS century what Indian and states- 
BOOKS FOR STATION AND TRAIN USE. men have to say on the sub- 
@AGGAGE RECORD, CASH, FRT. CONDUCTORS can tiey | fect of the extension of tion in that 
RT. FORWARDED, FRT. RECEIVES, MANIFEST COPYING. Published in INEERING 
TEL. TRAIN ORDER, 4c., ac. Nov. 3. 1801. Priee, 15 cents 
Parca ann Boons ro~ 
e Encineens ano Contractors use Our Creed. 
PROCESS, Prieto, QUANTITY. TRACING 
. There is no forcing process for building up a 
oon Lever, Prorie, TRANSIT. | circ that ‘can be cmamamele ae. 
ao . > PAY ROLL, TOPOS. | Dended on. All temporary expedients 
- RETURN, SRAWING, WAGES TABLE, 4C.,4¢ on this principle sooner or , apt to re- 
Print, Rute ano Bino in _e Quantity | act ata loss. The first and paramount thins 
BLANKS AND BOOKS FOR RAILROADS, is to print a progressive and rel 
Ano acer STATION! ERY von aus, |Journa Or oi cetaie cd aaa lee oeat eet 


voun onoene on sonneeronoene’ uerran. 


ENGINEERING NEWS. 


THE MARION STEAM SHOVEL co. 


our expense, 


Photographs, Catalogues and 
Discounts, address 


THE MARION 
Steam Shovel Co., 


J! 
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MANUFACTURERS OF 
BARNHART’S STEAM SE.OVELS, 
Wrecking Cars, Dredges, Railroad Ditchers, and Ballast Unioader. 


All of our Machines guaranteed to give entire satisfaction, otherwise may be returned 


For other information, 


599 West Center St., 
MARION, O. 





BARNHART'S PATENT BALLAST UNLOADER 


AMES CLARK, President. ALLEN B. HOWE, Vice-Pres, JOHN K. HOWE, Sec. & Treas 


Osgood Dredge Company, 


37 State St, ALBANY, N. Y, 


Excavators. 


INDUSTRIAL WORKS, 


BAY CITY, MICH. 





CRANES, RAIL SAWS, 
WRECKING CARS, TURN-TABLES, 
STEAM SHOVELS, TRANSFER TABLES, 
PILE DRIVERS, FREIGHT CONVEYORS. 





NEW YORK ACENCY, OFFUTT & CO., Cor. Church & Rector Sts. 
CHICAGO ACENCY, L. M. SLACK 411 Phenix Building. 


M. BEATTY & SONS, 


WELLAND, ONTARIO. 


Dredges, Ditchers, Derricks, Steam Shovels, 
HOISTING ENGINES, 


Horse - Power Hoisters, Gang Stone 


Saws and Stone Derrick Irons. 


Centrifugal Pumps and other 
Contractors’ Plant. 








BOOTH BROTHERS AND HURRICANE ISLE GRANITE CO. 
OF NEW YORK. 


Incorporated under the Laws of the State °f New York as a full Liability Company. 


on eee OFFICE, 60 Bank Street, New York. Millstone Point, Miantio, Corn. 
. BOOTH, urricane Isle, Knox Co,, Me, 
'- AN BOOTH. CONMECTICUT OFFICE, Mew London. Long Cove, Tenants Harbor, Me, 
JOHN DONALDSON FFI eee, CS —. 

* | MAINE OFFICE, W.S.WHITE (Manager), | 5 P 
W.S WHITE. ¢ » Grantte Island, Vinal La" 


HAS, 8, FERGUSON Rockland, Me. | Pequot, Vinal Haven, Me. 
Eatim ates furnished for all kinds of building work and heavy masonry. Paving Plock 
urnished in any quantity. 


URIE DREDGE MANUFACTURING CoO. 


Tenth and Hickory Streets, KANSAS CITY MO. 





Saledods af IMPROVED DREDGING | MACHINES 


For Deepening Channels, Harber Improvement and Reclamatien. 
Writs em ILLUSTRATED aommnomtae? 






ENGINEERING NEWS. 


PWIVWMWAWN 
DV ATAKDADAL DN AK 
ivi Seika 5 1)” aa 


mon rouK & WESTERNA. ag 
eae onto RIVER. 


THE PHENIK BRIDGE COMPANY, BOSTON. BRIDGE WORKS 


70 KILBY ST., BOSTON MAss. 
Offices: 410 Walnut St., Phila.; 49 William St., New York; Phoenixville, a 
Chicago, Tll., 981 The Rookery, A. CO, Stites, Engineer. 


ENGINEERS AND BUILDERS OF 


Bridges, Viaduets, Roofs, Turn-Tables, Elevated Railroads 


OCEAN PIERS, and all Structures of Iron and Steel. 
All work done on the premises—from ore to finished bridge. 


Capacity of Bridge Works, 40,000 Tons per Annum. 


NIVNA Y A A 
war SS DSUAEKALELE Ds SATIS DEL ts 
wl ag 
eee TITTY = - rey sR 2A 
‘ eal 


The attention of officers of Railway Companiesis called to our illustrated “‘ Album of De- DESIGNERS AND BUILDERS OF 
sians,” showing the various styles of iron and Steel Railway Bridges, Viaducts, etc., that we 


have constructed and are prepared to construct. and containing our “ Standard Specifications, * Railroad Bridges and Hea Wrought lron Structural Work 


which we will mail to any n requiring spch structures. 
Estimates and special Seslgne wilt be furnished on application OF EVERY DESCRIPTION. 


vayiD REKV ES, Boe. ae ADOLPHUS, BONZANO, \ Vice-Pres, and Chief Eng. | SUPERIOR WROUGHT IRON TURNTABLES A SPECIALTY. 


SOOYSMITH & COMPANY, Contractina Encineers, 


MAIN OFFICE: 2 NASSAU STREET, NEW YORK, 
Plant Always Ready to Build in Any Part of the Country, [Aenea the Works Built by Us are the Piers and Foundations for 


BRIDGE PIERS, the Following Large Bridges : 


[or er the Mississippi. River, at Kt. Madison, Ia,, for the Santa Fe Sytem. 
Keithsburg, Central 


= Mi i Rij oa Cit Mo. * Mil k et. Paul R 
Pneumatic Caisson Foundations, Tunnels, Marine Piers, Docks, | - er, : a oS Resi resyatem. 
ad o a) oo) . jasgo a be . oO on 
|  *  Susqueh Riv. “ Havre de Grace, Md.,“ Balti & Ohio R. R, 
Light-houses, Etc. The Freezing Me‘hod | = SomeRivc = Gioctaant Os” Huntington System. 
‘ Ke Red River * Gainesville, Tex., “* Santa Fe System. 
Now in use by us, and for which we control the American Patents, make the construc- | =“ ’ “ Needles, Cal, “Santa Fe System. 
tion of Subaqueous Tunnels, Deep Foundations, Shafts, Etc., practicable in soft ae . Louisville, Ky,, connecting Jeffersonville, Ind. 


or water-bearing ground. and to depths hitherto unattainable. en ‘omaha, Neb: Ta. \Now IN PROGRESS. 


——"W. _G. LIVENGOOD, lun valley ppinre & IRN WORKS 
eridge and Oe HAE este Basaings, | MO. VALLEY BRIDGE & IRON WORKS, 


Ereotion of Iron Work, Bto. = LEAVENWORTH KAN 


DESIGNS FURNISHED IF REQUIRED, 


Office, 328 Chestnut St., Room 57, Philadelphia, Pa. et, : iF \ I 
WISCONSIN BRIDGE & IRON CO.,| goa g * 1, TULLOCK Prop 


MILWAUKEE, WIS. | ee perry $= Wrought Iron, Steel, Howe Trus 
RAILROAD AND HIGHWAY BRIDCES, : ' and Combination Bridges, Turn Ts- 
a00F8 AND STRUCTURAL IRON. Mesouri ¥ ’ bles, Draw Spans, Roof Trusses. 


Works at WAUWATOSA, WIS, Southern Office: 413 East Hosuton St. SAN ANTONIO, TEXAS. $ters i Piers, Substructures, Foundations, 


lL. M PITKIN F. L. CHAMBERLIN, H. P. HEPBURN, ©. F. LEWIS, 
President. Secretary, Eng. & Gen. Agt. -— of Con. 


THE VARIETY IRON WORKS CoO., 


sito73 scranton Ave, CLEVELAND, OHIO. samiiton st. near Case. 
MANUFACTURERS OF 


Steel and lron Bridges, Roofs, Turatabies, Buildings and Structural Iron Work 


DIPPERS FOR STEAM DREDGERS |My. RAARRAy RRP 


aNnD-—— 


EXCAVATORS. | CF Ox) ”%K PKR ce Ox 


i» oa 

We make our oe from carefally prepared drawings, and not by the eye of the 
blacksmith, as was formerly the custom. l)ue attention is paid to strength of lugs, sizes of 
pins. weight of arms and braces, and good proportions throughout. 

All the sheets are made of steel. All holes for fastening on bands and lugs are drilled, 
Burden's best rivets are used. All pin-holes are machine finished. All the pins are of Ulster 
iron, the idea being to have the pins wear before the other parts. Much care is taken to 

taper, so - to allow free dumping. The latches on the doors of the smaller dippers ate 
an improved spring bolt. The bail is furnished with top and end clevises, as shown in cut, 
which, when worn, can be readily replaced, and thus save loss of time. 

When aT ure required to fit old arms and bails, these dimensions should be sent us. 
When ord c digne or requesting prices, we would like to know for what class of work 
they are to be u as we make them light or heavy, and with long and short mouth-pieces. 


VOLE rae a 


86 WN. Clinton Street, CHICAGO, ILL. > BRIDGES 4” D BUILDINGS, 
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THE KING BRIDGE COMPANY. 


iron and Steel Bridges, Cirders, Turntables, Buildings, Eye Bars, 
Elevated Railroads and Structural Work of all kinds. 


ofrice AND works: CLEVELAND, OHIO. new VORR SFFIEE: Lue Wells BHuINe id FRoAORRY 
CAPACITY. 20.000 TONS PER ANNUM. 


U wh 4 oO N 4 7 i D C ec Cc O., Chas. Kellogg. Prest. Robt. Grimes, Vice Prest. Walter Hawxhurst, Treas. W.8, McCord Secy 


wrest: ( EuisPCEELEHES » © ELMIRA BRIDCE CO., 


eT ON pT SDE cS ASS 4h. (LIMITED.) 
re ~ oe ENGINEERS AND MANUFACTURERS. 


Steal andlron Bridges, Roofs & Turntables, 


<a Bridges, Viaducts, Roofs, Kle- EBLMIRA, N. Y. 

“cm Railroads, Marine ; 
. Piers, etc. OFFICE & WORKS: NEW YORE OFFICE: 
Works: Athens, Pa. BiMIRA, N.Y. 1s BROADWAY 
ENRY W. OLIVER, Preside . SCHULT SCHULTZ 








— C. 8S. Maurice, = 
5 Edmund Hayes, C. Macdonald, = 


Civel . — 


5 hlieniidnein: ae oie iin tie 


SCHULTZ BRIDGE & IRON COMPANY, 


PITTSBURG, PA 





SHIFFLER BRIDGE COMPANY, 
MAIN OFFICE AND WORKS: EDWIN sient ne ti Pi a 
FORTY-IGHTS STREET aod AV. RR | Sly worn mgt nar 


PENNSYLVANIA STEEL COMPANY, 


lron or Steel Bridges, Cirders, Buildings, Roofs. 


Address BRIDGE AND CONS. DEPT ENNSYLVAN 2ANY, STEELTON, Pa. 


WROUGHT IRON BRIDGE CO, 


Iron and Steel Bridges, Girders, Turn-Tables, Buildings and Structural Work. 
wae AND WORKS: CANTON. OHIO. 
ROBERTS & COMPANY. 


PENCOYD TRON WORKS, Pracqy) RIDGE i CONSTRUCTION COMPANY 


BRIDGES, ViaDucTS, “TURNTABLES, Etc. 


WROUGHT IRON AND OPEN HEARTH STEEL. 
AMERICAN BRIDGE & IRON COMPANY. 





ROANOKE, “YA. 
Ss, poe ieee tee ee eae Seo idence 
V OFFICE: CHICAGO, ILL. ROCK ISLAND AND PANHANDLE RY’s 
No. 443 amaaiuats ee eee Sse Ones Tae eon ene ne Soke) Sa EO tag ha a re h Streets. 
rw asnimoton HEICHTS, P. 0. 
RANE GORGE ice B. R, WILLIAMS, Secy. $x ERRDON: es AMES NEILSON, President. J. P. KENNEDY, Ww. 1. COW LES Che t Engine 


Groton Bridge & & Manfg. Go., | THE YOUNGSTOWN BRIDGE CO. 


——MANUFACTURERS OF--— 


RAILROAD AND HIGHWAY BRIDGES TRON ann STEEL BRIDGES, 


Forged Bye-Bars end Ur s2t Rods a specialty. Roofs, Turntables and Structural Work, 
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SOMATIC DREDGE FOR 
‘Qupwine Crumotna, 























W. ©. JACO 





A. 4d, 8PRax 208, Pres, ory, © tease. J. H. HILTON, Beers 
Toledo, Masat 


THE MASSILLON BRIDCE CO., 


Works and Main Office: MASSILLON, 0. 
iron, Steel and Wood Railroad and Highway Bridges and Structural Iron Work. 
Teledo Office: Darst Block, Adams Street. Ohicago Office: Oalumet Building, Lasalle 8. 
“CARL BINDER. MAURICE SEIFERT 


BINDER & SEIFERT, 
CONTRACTORS AND CONSULTING ENGIN EERS, 


WOODEN, COMBINATION, IRON AND STEEL BRIDGES, VIADUCTS 
ROOFS, BUILDINGS AND FOUNDATION WORK 
Room 808 Royal Insurance Building, 169 Jackson St., Chicago, ml. 






























































Watts Cooks, W. O, FaYERWEATHER, G, H. BLAKELY, Angi 


PASSAIC iC ROLLING MILL COMPANY, 


Works at PATERSON New York Office, 45 Broadway. 


RIDGE BUILDERS. 


Wreaght ison -! Steel Railroad and Highway Bridges, Viaducts, Roofs, Depots, Turn 
wee. facturers of al kinds of Iron and Steel Work for Bridges and Buildings, Plans and 
tstimates furnished. 


POTTSVILLE IRON & STEEL CO., 


MANUFACTURERS OF 


Open-Hearth Steel and Iron “1!” Beams, Channels, Tees, 
Angies, Bars, and Buckle Plates. 
AL80 


BUILDERS OF BRIDGES, ROOFS, VIADUCTS, TURNTABLES, 


And all kind of CONSTRUCTED WORK of STEEL and IRON. 


fice: NO. 396 SOUTH FOURTH STREET, PHILADELPHIA, PA. 
woRrce POTTRVITTR. PA: 

































































T. CO. SNYDER, Prest. H. P. BALL, Sec’y. JAS. H. RICHARDSON, Treas. 
CLIFFORD HOLBROOK, Vice-Prest. T. C. BELDING, Supt. 


ESTABLISHED 1877. 


THE CANTON STEEL ROOFING CO. 


MANUFACTURERS OF 


Patent Steel Rooting, Corrugated Iron, Etc, 


PATENT EAVE TROUGH, CONDUCTOR PIPE, ETC. 
CANTON, O. 


vaver® AND RB-SURVEYS. 
Ch. Engr. Toledo & West 























RAILWAY 
—By Hosea 





'A Treatise on Hydraulic aaa 




















ern a Tale valuable article extends | Water Supply Engineering. 
12, and 26, 1801, and it is “‘a -verita e | By J.T. "A itianeo Consulting Engineer, 
RoR SE Be ea” eitacit| Sue ‘isan eamgtees Mearetene) dnd beech 
engineers of railroads, its ve- | treatise yet published on these subjects; writven oe 
for | ap engineer of large rience In foatgnee 
ness, and ts it “ig even who to the construction of Of public works. inta Edition, 
Price acon it ase ~~ Price BI Bo ifubtracions. mas ‘new formulas. 
edition ta exhausted wal Ge ont at axe PUB a . 











ARMOR PLATE TESTS AT THE GOV-|Osbdorne’s Working Plans of 
ernment Proving Ground at Indian Head, | ee and Highway Struc- 
Md.—These important tests were reported | ture: 

by a special correspondent for we spp ed NSIONS, N 

ie SANE ae as ahi ot | DIME) a = ae — AND COST 
graph the resultson the spot and a once, | . 

These illustrations are given in ENGINEBR- | R. B. OSBORNE & SON, 


ING NWWG, Nov. 28 1891. Price, 15 cents. 302 Walnut St., Philadelphia, Pa | 



















ENGINEERING KEWS 


ANDERSON & BARR, 


ONT. AND ce One 


Pneumatic Work, Deep Foundations and Tunneling in Soft Materials, 


CONTROL THE PATENTS FOR THE AUTOMATIC DREDGE AND ANDERSON SYSTEM OF TUNNELIN 
Address 


THE PITTSBURGH 


WESTERN OFFICE, 1105 OWINGS BUILDING, CHICAGO. 


WwW. W. CURTIS, 






240 11th STREET, JERSEY CITY, N. J, 


BRIDGE CO. 





Western Hoepresentative, 






THE TOLEDO BRIDGE COMPANY, 


Successors to THE SMITH BRIDGE COMPANY, 
TOLEDO, OHIO, 


RAILROAD AND HIGHWAY BRIDGES 
R.P.&jJ. H. STAATS, 


ENGINEERS AND CONTRACTORS, 


Docks, Bridges, Trestles, Buildings 


29 BROADWAY, NEW YORE 


THEODORE COOPER, 


Consulting Engineer, 


No. 35 BROADWAY, NEW YORK. 
Bridges. Elevated Rai) roads, Station and Shop Buildings, Piers, Ferry Houses, or other 
structures. Foundations, General or deta! plans, estimates, specifications, and superinter- 
dence of construction. Reports made vpon existing or proposed structures. 


DANIEL COFRODE. LOUIS P, EVAN 


OFRODE @& EVANS, 


eers and Contractors. 


DESIGNS FURNISHED IF REQUIRED 
Railroad Bridges & Trestie Work. Mill & Factory Buildings, Etc 
§. K. CORNER FOURTH AND WALNUT STS., PHILADELPHIA, PA. 


F. W. BARKER, Pres. PAUL WILLIS, Sec. and Engr. 


Rincoocd. B L. 


Builders of Bridges, ean Pp all kinds of Steel one Iron iabaibanee. 


d tron 
OFFICE, 614 FIRST NATIONAL BANK Bort LDING, CHICAGO. 
WORKS, GRAND CROSSING, ILL. 





R, A, SHAILE R, SCHNIGLAU 


SHAILER & SCHNICLAU, 


w. ee, & Co. ENGINEERS AND CONTRACTORS Designers & Builders 


BRIDGES, BUILDINGS AND SUBSTRUCTURES 


Rooms 609, 610, 611 Phenia Building, 138 Jackson St., Chicago, Itt. 


CHAMPION BRIDCE CO., 


WILMINGTON, ©. . 


Tron and Steel Bridges. 


VIADUCTS, SUBSTRUCTURES AND STRUCTURAL J WORKS 


S. W. FRESCOLN, 


ENGINEER & CONTRACTOR 


World Building, New York. 
iron and Steel Structures, Foundations, , Docks, Subaquevus 4° 


Pneumatic Tunnels, 
Harbor Wank ‘Wavter- Works, Sewerage, Steam, Electric and Cable Railway’, 






BNGINBERING NEWS xxXIxX 





i} 





HOISTING ENGINES 















HOISTING ENGINE. 


Over 2,500 in Use. 





“BOSTON ® 


Jos, H. Corropg Paanocrws H. Sartor 


ae waa Works. 


COFRODE & SAYLOR, 


BRIDGE BUILDERS 


WORKS: 





DER, with Impro ved 
patent friction 









Single or Double 
Drum, for Bulld- 
ert, Contractors, 
BRallroads and 
Quarries. 










‘ect i, k 

a otlon INING En 
nea, Four, alx and 
eight spool, to “ke 
clutch, self .p ie aT 


Bis ing BRI BRIDGE ER! 
. naines. ve mu 
a pe eyitdden double 
riction drum DOCK 


BUILDING and PILE DRIVING K nh 
motion, friction geared A, 2 H¢ LOT ENG Engines. 
mo anc 
friction Qu CARRY F Engines." WITH OR WITH 
OUT he ERS. Any amount of reference given 
Katabliahed is 
J. 8. MUNDY, 22 to 34 Prospect 8t., Newark, N. 
TSS 


ATLANTIC DREDGING 7 
































SOLE MANUFACTURERS, 


PARKER, FIELO & MITCHELL, 


23 Main St., Cambridgeport, Mass, 


THE MT. VERNON BRIDGE CO., 


iron & Steel Bridges, Buildings, & 
MT. VERNON, 0. RIVER & raaRBOR IMPROVEMENTS 
31-33 PINE STREET NEW YORK 


FJ. MCCAIN & BRO, Contractors for the Erection of IRON BRIDGES, BUILDINGS, ROOFS and VIADUGTS 


S M 431 THE ROOKERY, CHICAGO, ILL. 


- HEXAGONAL TURNBUCKLES. |American Hoist The Standard Book on Irrigation 


Irrigation Canals and Other Irrigation 


s Works, Including the Flow of Water ti Irri- 

nell EE ‘ uaranteed stron than any : 
aeemanl il nite buckle on the market, Only buckle and Derrick Co. gation Canals and Open aad Closed Oban- 
meee that has a perfect wrench ‘ nels Generally, with Tabies Simplifying 


and Facilitating the Application of the a 
i . D'Arcy & Basi 
BP an anise] CENTRAL IRON & STEEL CO, "83!" St. Pat, Minn. cos, en mtr, a 
a 
Bouscavens Specifications of 


2 vols, bound a * “ther. 665 
Iron and Steel Ratlroad Bridges, 25 cont 



























POTTSTOWN 
PENNA. 










PHILADELPHIA 
PENNA. 


ACTORS 
























mges. x sale by Engineering News Pub- 


AND lishing 


THE ELECTRIC RAILWAY IN 
48 S..Canal St. THEORY AND PRACTICR.—By 0. 
T. Crosby and Louis Bell, Svo. 889 
Chicago. pages. New York, 1802, Price, $2.50. 
Now that electricity is rapidly driving 
out all other methods of street car pro- 
gulsion, a really good treatise, such as 
this 1s very timely. It is the only book on 


the subject worthy of mention, and it is 
= sale by Engineering News Publish- 


sin Bouscaven’s Specifications of 
Tron and Steel Highway Bridges, 25 ceni 


ROCHESTER BRIDGE & IRON WORKS, 




















~ : .» Tribune Building, N. Y. Clty. 
3, DESIGNERS 4 BUILDERS OF etic cn 
‘ B Wrought ron & Stee! Railway} atrreos.murray | ()id Dominion Creosoting Works, 
; BRIDGES. | |TIMBER, PILES, DOCK LOGS,| ..tr."s,cmm 8 Mat te 
nee rerteenees ane Gow ep ae: alse AND SPARS. Cross Ties and Piling Cresoted with 
Tanks & Genera! Iron Gani ieo| se eHavERsTREET, Hew voRK |, DEAD OIL OF COAL TAR, : 
ings; pine op oy a a ag at . rvongm Telephone and ‘eiegraph Poles a specialty | @°vernment er iad 
po map ye, wine AS . THE LEHiCH VALLEY 
1,800 TONS PER MONTH |APVERTISK CONTRACT WOK : 
LDEN, P wee aon N.Y. i" CREOSOTING WORKS. 
roprietor, Roc ester, ENGINEERING NEWS. H. Stanley Goodwin, Pres, _ gtalter ©. Berg, Kap 
bg FERTH ‘AMBOY, N. J. 
* ' Hon, WARNER MILLER, President. WM. KENNISH, Engineer and Superintendent, Lember. Bitar s04 Tice eresested with DEAD ol. 
; CAROLINA OIL & CREOSOTE WORKS. | siiieg pres tiga tr nny chime 
: Office Washington &t., Jersey City, N. 
ns THE CAROLINA OIL & CREOSOTE CO. are the largest vitwuunens 
manufacturers of CREOSOTE OIL in the world. Seated core 
Creonoted Biles a ee i Lumber of ail a Oross Ties and Underground Conduits, RAILROAD TIES 
" void t the barrel, carload or cargo. Shipment by rail or water to all points. Address to order. Sraet Servis, White and Yor 
canna OIL AND CREOSOPING COMPANY, WILMINGTON, H.C, 0. A, Cina ts 








THE. -EPPINGER % RUSSELL CREOSOTING WORKS, 


FIRST STREET AND NEWTOWN CREEK, LONG ISLAND CITY. 
GEO, 8. VALENTIN Manager. New York Office, No. 160 Water Street. PRACTICAL EXPERIENCE SINUE 1672 
‘SOLE AGENT FOR THE MACDONALD ee SUBWAY CONDUIT. 


Process. Croocceed WS R. B. Ties Timber specta ratrod uced in 
ou shee Per aia will preserve bat aires a ne Comualtiee on tbe Pronervatton wiasber of the Aamoctea'a 
soctet Ol of ted acer a eran anes Sean sara thaes 
ae Savage 
Spermens ) York oMos. Sotenmpation ond sateronces watched, 
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STAND-PIPES. 


PENSIOCKS, STEEL WATER PIPE, BOILERS, TANKS, ETC. 


WOODBURY AUTOMATIC ENGINES, 


Simple and Compound, Medium and High Speed. 


pSAW MILL MACHINERY, PULLEYS, SHAFTING, ETc. 


STEARNS MFG. GO., Eriz, PA. 





mi 

















































mss” CHIcago: PHILADELPHIA : NEW YORK: SAN FRANCISCO: 
1120 The Rookery 944 Drexel Building. 186 Liberty Street. 29 and 81 Spear Street. 
T.SWINDENGINEGPUMPCO/STAND PIPES,A/TER & CONLEY)s;ang pipes f 
BATAVIA, ILL.,| prarrrem MANUFACTURERS AND BUILDERS OF = | Kantaleo. file moxie 
ove : ron Builings, ae Se 
ro TANKS Boilers, Weleror Nove wee 
Water Tanks, nol Tanke, emer BES 
Pes, | Starenall, Mick 2277277"7-793 . 
Elevated Plate Iron =| Gant RRs is 
Reservoirs STEAM BOILERS Girders, | Foe gat Ask sox top ‘ 
N } Corrugated Iron | Sharon Boiler W’ks if 
Nh AV Stand-Pipes, eT kinds of | suamon. ra. 
Ik ar : s are ; 
Rian, Wind Engines Ete., Etc., Etc. Plate Iron JAS H. HARLOW & (0, 
7S Ho Steam Pumps or PITTSBURGH, PA., 
A ce ail Steel Work ENGINEERS 
S ce for . 
Vi ae . 5 a Blast Facaasss, CONTRACTORS, 
N PANG, fh Water - Works| ee , Steel Works WATER WORKS 
N . / \: ) Contractors. : VETS 4 : - eteaart es 
y aX Ny yf = FB. HODGE & CO., Rolling Mills. afi Materia and Later, er fur. 
ry) , te ‘ Pians and East Boston, Mass. - 66 & 56 Water Street, MANUFACTURERS 
eM cnn pores! supe PITTSBURGH. LETS 
Furnished. Room 72, Mason Building. 12 to 2. . MAOHIN 
| Oo : tor 
TIPPETTgWooD Holmes’ Flexible Joint. Cunningham Tron Works Company, edchid Wiper AIR BD Ula eter erase 
JBUILDERS OF I have perfected and patented the | Congress St. oor. of B., South Boston, Mass. | STREET RAILWAYS; BUROPHAN PRAC 
Sy | best flexible joint for water pipes, gas ' 


tice.—An elaborate report by Mr. Osborne 
ABLES, pipes, steam pipes, compressed air 
SS. pipes, oil, etc., etc., for use with either 
MOWERS, | cast or wrought pipe, flanged, head 
or screw joints, easily attached and 
detached, and by its usé pipes can 
DIGESTORS. [be connected at any angle without 

e trouble and with the least amount of 
ETC, | friction pussible. It will allow of 





BUY your BOOKS from 


Engineering News Pub. Co 











Paseo |r mere: any dion Se PeSre e 
hx : TRACTORS IN is very reasonable in price. Siete an, See A 
hY i eee ee on ae ADVERTISE CONTRACT WORK 
: eS si 2 Pitre, A. L. Hours, IN 


Grand Rapids, Mich. Steam Boilers and General tron Work. ee NEWS. 


Seoretsry, L.A. W Betheres PATTERSON. Office, 46 BULLETT BUILDING, PHILADELPHIA, PA. 


INDEX TO IMPORTANT ARTICLES IN them becomes hor, We Say right attention. Postage stamps taken same as itive a_Dravw- 
a NUMBERS OF eee here that it £ ae 3 ene to e. We prepay all papers sent out through beige wee, os canal, “Duluth. 
a coments oO ete eectag mails. 

We — herewith, and — < continue te | we kee L experience tha {$8 very 


| difficult to volume whatever. 















fe iene to ee 
volumes § the’ value of wenich ure 
appreciated as the difficul 
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THE DEANE STEAM PUMP COMPANY. 


HOLYOKE, MASS. 
WATEHKR WORKS ENGINES. 


Daily Pumping Capacity of Deane Water-works Engines in Service Over 500,000,000 Gallons. 


OFFICES AND WAREROOMS: 
NEW YORE, CHICAGO, BOSTON, 8ST. LOUIS, PHILALELPHIA, DENVER, 
72 Cortlandt Street. 226-228 Lake Street. 54 Oliver Street. 9 South Fourth Street. 49 North Seventh Street. 1710 Blake Street 





WRITE FOR FULL ILLUSTRATED CATALOGUE. 


Te gieran, teremerert oe oe: oe THE ATER STATES FIRE CLAY C0. 


FREEMAN, JEFFERSON CO., O., 
THE OHIO SEWER PIPE CO. 


STANDARD AND pousia sTRENeTN VITRIFIED SALT CLAZED 
SEW E R pv? Cc U LVE RT 9S | ad E. SINCLE AND DOUBLE STRENCTH 
Patent Jointed Flue Linings and Flue Pipe, Water and Electric Con- 
duits, Paving and Furnace Bricks, and al) Fire Clay Products. 
Branch Office and Yard, - - CINCINNATI, O., Front & Butier.Sts. SEWER AND CULY ERT P|PE 
CHIMNEY TOPS AND FLUES 
FIRE AND PAVING BRICK 


ANNUAL CAPACITY, 10,000 CARS, 


GEN’L OFFICES: 91-93 FIFTH AVE., PITTSBURG, PA. 
BRANCHES: 


NEW YORK, TORONTO, ONT., CHICAGO, 
145 BROADWAY. 44 PRICE ST. 410 CHAMBER OF COMMERCE. 
















STANDARD, VITRIFIED AND SALT CLAZED 
Sewer and Railroad Culvert Pipe. 


Kspecially recommended for smoothness of inside surface and conformity to truecircular shape 


GENERAL ELECTRIC COMPANY. 


44 BROAD ST., NEW YORK CITY. 620 ATLANTIC AVE., BOSTON, MASS. 





THE EDISON INCANDESCENT LAMP 


Is the ONLY INCANDESCENT LAMP Lawfully Made. 


All Others Infringe the Edison Patents and Are Counterfeits. 


THE RIGHT OF THE EDISON COMPANY TO AN INJUNCTION 
AGAINST INFRINGERS HAS BEEN DETERMINED BY 
THE U. S. CIRCUIT COURT OF APPEALS. 













See decision of U. S. Circuit Court of Appeals in case of Edison Electric Light 
Company vs. United States Electric Light Company, decided Oct. 4, 1892. 

See decision of U.S. Circuit Court of Appeals in case of Edison Electric Light 
Company and Edison General Electric Company vs. Sawyer-Man Electric Company 
decided Dec. 15, 1892. 

Copies of these decisions will be sent on application. 


BRANCH OFFICES: 


620 Atlantic Avenue, Boston, Mass. Gould Building, Atlanta, Ga. 4 *-407 Sibley Street, St. Paul, Minn 
173 and 175 Adams Street, Chicago, Ill. | 44 Broad Street, New York. 133 F Street N. W., Washington, D C, 
; Masonic Teinple, Denver, Colo, 
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“age, |The Gordon Steam Pump 


SOLE MAKERSOF BRANCH OFFICES: 


THE PORTER-ALLE® Pittsbur 
g, 410 Lewis Block. St. Louis, 703 Market St. 
AUTOMATIC ENGINE Cleveland, 30 So. Water St. Tacoma, 1926 Pacific Ave. 


Simple, Co ad |Chica 4 4 T 
or imple. eet - go, 42 & 44 So. Clinton St. London, Hayward, Tyler & Co. 


B= Ze eee tia MANUFACTURERS OF 
2 Blowing Engines. 
oe Za oid Reversing fn Engines 


. =e woes, eBieaeheae'ine | Water- WOrks and Sewerage Pumping Machinery 
HORIZONTAL OR VERTICAL STEAM AND POWER PUMPS 


FOR ANY DUTY. 
Prices and Full Information on Application. 


Licensees for the Hill System of Condensation, 


THE OHIO PAVING CO.. 


GENERAL CONTRACTORS FOR STREET PAVING 
































This gives the reason for Goulds great Pump business, ‘and 
the reason for you having Goulds Pumps in your business. 
They are more modern—more efficient—meaning more 
economical. For every service they are better. We put 
them in under definite guarantee as to the percentage of 
power, fueland resultant loss which they willsave. If you want 
to pump anything anywhere, please remember that Goulds 
Pumps afford the most efficient means of doing it. Special 
catalogues and further information given for the asking. 


The Goulds Manufacturing Co., 


Manufacturers of Pumps and Hydraulic Machinery, 
® Factory, Seneca Falls, N. Y., U.S. A. Warerooms, 16 Murray St., New York. 





AND MANUFACTURERS OF THE 


HALLWOOD PAWING BLOCK 


Over 30 Miles of the Hallwood Block Laid in Columbus. 
Over 10 Miles Laid in Other Cities. 


Nearly as Durable as Stone, and Nearly as Smooth as Asphalt, 
While Much Cheaper than Either. Send for Pamphlet. 


Address N. B. ABBOTT, President, 85 N. Figh St., oo 0. 





Please mention this paper. 


ROCK AND ORE BREAKERS OR CRUSHERS. 


THE “ BLAKE " STVCE. 












This myles of Rock Breaker after 15 years prac- 
tical test at — and ABROAD bas roved to be 





i Railroad Ballast and Concrete | j 
By FARREL FOUNDRY & MACHINE CO.,| 


ANSONIA, CONN. — 
ef | Copeland & Bacon, Agents, New Yor For Sicoulabbsat the Best Street Paving Wakao, 3 Addiess 


and Chicago. ENTERPRISE MFG: CO., 104 Main Street, Columbiana, Ohio. 


THE BOUGHEN ENGINEERING. CO. 


ENGINEERS AND CONTRACTORS FOR STEAM AND 


WATER-WORKS PLANTS. 


CINCINNATI, O., U. S. A. Write for Catalogue and Estimates 
TH E O N LY p U M p ? THIS IS A DIAPHRAGM PUMP. ae PUMPS. 


CAPACITY: 
For Water Works, Brick Yards, Quarries, Mines, Sewer Contractors, 3500 to 5000 
Foundation Builders, Farmers, ail others who desire to raise GALLONS® 
large quantities of Water. Bing acne ey aed, Pn emp and he 


HAND POWER = tO bMASLIN'S a | 


PUMPS 


The Most Powerful, Most Durable L — en and Works the 
Easiest of any Hand Power Pump ie. Ee ow Priced 

Will pump water containing Sand, Gravel, Mud, Sewerage, Etc. eotthous choking the Pump. 
fact will pump water containing anything but rocks.’ 


Full Information, Catalogue, Etc., Mailed Free. Write 


BOSTON & LOCKPORT BLOCK GO. 192 Commercial St, ba, 
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.| THE WORTHINGTON WATER METER. 


In Use by the Water Companies of the United States and Canada for Over Forty Years, 
and Pronounced by Them 


“UNEQUALED FOR ACCURACY AnpD DURABILITY.” 


ATTENTION IS CALLED TO THE FACT THAT THERE ARE 


MORE WORTHINGTON METERS IN USE 


THAN THOSE OF ANY OTHER TYPE. 


METERS FOR HOT WATER, CRUDE OIL, NAPHTHA, MOLASSES, ETC, 
, ™ BaENRERYZ FR. VWwWoRtTtHneGetTron, 


86 and 88 Liberty St., 145 Broadway, NEW YORK. 


0 Ki_py STREET, BOSTON. 93 AND 95 LAKE St., CHICAGO. 607 Arcn St., PHILADELPHIA. 
404 AND 406 WALNUT St., ST. LOUIS. . 1762 LARIMFR ST.,. DENVER. 


=~ HOLLY MFG. CO, 


LOCKPORT, NEW YORK. 








Two of These Engines Now in Course of 
Erection, Under a Cash Contract, for 
, the Regular Supply of the 


= WORLD'S PAIR CHICAGO 


Grounds and Buildings with Pure and 
Wholesome Water. 


SEND FOR ILLUSTRATED PAMPHLET. 


BUFFALO STEAM PUMP CO., 


STEAM PUMPS FOR ALL SERVICES 
WATER-WORKS MACHINERY and 
INDEPENDENT CONDENSERS. 
a 


Warerooms: 
55 and 57 Clinton St., Chicago, Il, 



















* SEND —- en eee 


| 






Builders of Steam and Power 
SINGLE AND DUPLEX | 


Me eee” EEPrrrrserrrrrrrTriiiitiiiiiy « ‘SLU 
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NATIONAL TUBE WORKS COMPANY. 


McKEESPORT, BOSTON, NEW YORK, CHICAGO, 8ST. LOUIS, PHILADELPHIA. 
WROUGHT IRON BOILER TUBES, LOCOMOTIVE TUBES=-ALL QUALITIES. 


WROUGHT IRON PIPE FOR COLUMNS. 


KALAMEIN TUBES AND PIPE--WHICH WILL NOT RUST. 


SEWERS, GAS PIPES, STEAM PIPES, SPECIAL PIPE AND COUPLINGS FOR WATER-WORKS. 
PRODUCT, 500 TONS DAILY. 
MAOCOH’S PFPATIANT INTBOCOTTOR FOR LOcoMorTivy ps. 


Dodge’s Patent Injector for Stationary Boilers and Agricultural Machines. 
SELF-OILINC TUBULAR AXLES. 


THE MICHIGAN PIPE COMPANY, |THE sackson & woonin MAN'Fa co. 


Cc. R. WOO 


BAY CITY, MICH., C.H. eae rest. 


MANUFACTURERS OF oe o LOWR Secs 


IMPROVED WYCKOFF PIPE seamen, 


WATER-WORKS BUILDERS. FREIGHT CARS, CAR WHEELS, BAR IRON. 


SPECIAL CASTINGS. 


THE SOUTHERN GRANITE 60. 


EstIMATES MADE ON ALL KINpDs oF PIPE WorK FOR ESTIM mag oe oY V FURNISHE 4 STREET 
Water-Works, Railroads, Distilleries. Mines, Mineral Waters, Ete | yrrinee’. ravine Wonk Ww wile moms % xieeaent lanes, 


OENCINNATI, OHIO. - ATLANTA, on 


% by — mie grees paaown. 4g 


Casing for Underground Steam Pipes. 


K. Druck, Gen. 
ii. H. CRAWFORD, Boe Agt. 


Roots Water Tube Boiler,|THE RA°FoRD PIPE AND ee co. 


ABSOLUTE SAFETY. 


an me Ss 
the 2 West, South. and Nor 


+ HIGHEST ECONOMY, Catt Ais em: tt 
=a. oneatest puranury HUGHES STEAM PUMP 60., 


Avent Ron Mig Coy cur a ee 


SHARON CLAY MFG. CO.. WATER-WORKS PUMPING ENGINES, 


General Pumping Machinery, 
CLEVELAND, OHIO. 


SHARON, MERCER COUNTY, PA., 
Manufacturers of Vitrified Salt Glazed Sewer Pipe‘ and 
Hollow Brick or Building Blocks from Akron Shale. 


For Price List. Terms and Discount, address as above. 


Nyprautic MAacuHiINnerRY, 
PRESSES, PUMPS, PUNCHES, CES ainecen olin 


JACKS, VALVES, FITTINGS, “HE Mo AT DLAW 7 Be, oe IN IN C Sei 
PACKINGS, ACCUMULATORS. 


Evian Machuory Wonks, 


WATSON & STILLMAN, Props., 
06. 208 & 210 & 43d St. New York, 
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|THE ADDYSTON PIPE AND STEEL C0, 


CINCINNATI, OHTO. 


HUB AND FLANCE SPECIAL CASTINGS, 
PIPE, | SEWER CASTINGS. 


CULVERT AND | ‘ mas MACHINERY from your own designs 
SEWER PIPE. ~240 aa Improved ROAD ROLLERS. 


THE OHIO PIPE COMPANY. CAST IRON FOR WATER AND GAS. 


mati FLANGE PIPE P | p E BELL AND SPIGOT, OR FLANGED 
eee Sali seins FITTINGS, 


Fire “aun te ——— + ee Posts, Canada Turbines, &c. 


ERAL D MACHINE WORK 
C t Specialty. ; cs 
cor: eegmmem ents. shane sansa Foundry & Machine Co., Limited, 


co 
Sizes from Three to olan Inches in Diameter. 160 Broadway, New York. READING PA. 


DENNIS LONG & COMPANY, M. J. DRUMMOND, 
Gmmaa 














LOvuisvVviLi», BY., 


SOLE SALES AGENT FOR 


BUILDERS” RON FOUNDRY “ GLOBE ” SPECIAL CASTING 


in Building; 192 Broadw 
Georre Ormrod Man. & Treas,, Emaus, Pa, John Donaldson, Sa Re ae OPP 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON CO,, 


Manufacturers of CAST IRON PIPE and special castings for 


GAS iRO NeeIocee 








MANUFACTURE EXCLUSIVELY 


Cast-Iron Gasand Water Pipe; ‘“™** 


And SPECIAL CASTINGS of all sizes. su runes oder VERTICALLY EMAUS, LERIGH 00, PA 


AND GAS. 





NATIONAL FOUNDRY & PIPE WORKS Limited.| Warren Foundry and Machine Companv. 


MANUFACTURERS OF 


FLANCE PIPE WORES AT a — NEW YORK OFFICE, 
PHILLIPSBURGH, 1 160 BROADWAY. 
AND N. J. Ww d 
SPECIAL CASTINGS.| Fa gT-rRON WATER AND GAS FIPS. 
Branches, Bends, Retorts, Ete. 








PITTSBURGH, PA., OFFICE: From three to forty-eight inches diameter. 
402 and 403 Lewis Block. SCOTTDALE, PA. MANUFACTURERS’ AGENTS FOR 
CHATTANOOGA FOUNDRY AND PIPE WORKS. |_WATER & CAS-WORKS SUPPLIES. 
resident; C. B. IBESTER, Vice-President; M. LLEWELLYN, Sec.’ and Treas. READING IRON COMPANY, CAST-IRON, WATER, GAS AND FLANGB 
uceessors to D. GILES & CO., Chattanooga Tenn., Manufacturers ot ae Tee PIPE, SPECIAL CASTINGS, Ero, 
CHAPMAN nen ‘MANUPG ©0., VALVES AND MYDRANTS. 
ASTIN Specifications for bids solicited and estim deneh.on ail Snatindnaie k n iron 
oe a 8 of as wi ple on theepeembes of the Scorr Fo Super push os Hea SS Cie nad toe ors 
SRS of every PANCOAST & ROGERS, 
CRIPTION made to OR|2g PLATT and 15 GOLD stances NEW TORK 
DER. A. H. McNEAL, Prest., Burlington, N ES, Treas., New Yor! 








The McNEAL PIPE & FOUNDRY Co. 


MANUFACTURERS OF 


CAST-IRON PIPE 
FORK WATER AND GAS, 
Large Cylinders and 
Heavy Castings. 
General Foundry Work. 


H, E. MCWANE, Pres’t & Gen’) Manager. W. D. CAMPBELL, Sec’y & Treasurer. 


THE CLAMORCAN COMPANY, 


CAST IRON GAS AND WATER PIPE,| 


Proprietors of the Hill Citv Pipe Works, PS 
=|. NEW YORK OFFICE, OFFICE AND WORKS 
LYNCHBURG, VA. 52 Wall St. _ Burlington, W. J 


BARR PUMPING ENGINE 00, TAKE SHORE FOUNDRY 


-——-MANUFACTURERS OF-—— 


STEAM PUMPS, 


ee TOWN JUNCTION, See 
oie 


accitvesome, _, |Driach Caligs Car When, Laude, Car_Brdgead-Genral Cating, 








Menchhetess ot 
all sizes of 











WARRANTED SUPERIOR 


TO ANY 


. BROORLYA BRIDGE” BRAND 


a Se “agg Cc WT 2N A) " . Soe ane 


CEMENT 


lec. 29,1892. — 
PORTLAND | 


Strongest, Cheapest, Best, and Always Fresh. 
ee ee eats 


IN ‘THE COUNTRY. JOHNSON & WILSON, Gen'l Agents, 


WM. C. MORTON, Sec'y. Send for Pamphlets. 45 Broadway, New Wor 


WARREN SCHARF ASPHALT PAVING Co., 


Rosendale Hydraulic Cement Manufactured. 


USED ON THE 











GENUINE 


S\TRINIDA D ASPHALT PAVEMENTS 


for Streets, Sidewalks, Driveways. The Standard Pavement for 
Cheapness, Health, Durability, Smoothness and Safetv. 
IT ENHANCES THE VALUE OF PROPERTY MORE THAN ANY OTHER PAVEMENT. 


Sed er Gena and Ett Principal Office, 81 FULTON STREET, NEW YORK. 


NEW YORK FILTER. 


Combining the best features of over 100 patents, including those of the well known 
Hyatt, National, American and Blessing type of Filters. Contracts made 
for Filters of any capacity Satisfactory results guaranteed. 


PRICES, HTOC., FURNISHED UPON APPLICATION. 


NEW YORK FILTER COMPANY, 145 Broadway, New York. 


ASPHALT 








BEST QUALITY THE TRINIDAD 
REFINING CO., 


a “MACHINED” CAR WHEELS American Portland Cements. 


eatin uioes OUR f Break gen Cc. W. HaRnis, Keo., 4 A nt for eet eos oe. inewicn NEw Yo Yorx, oe. Fob Be. ' 
System of Comparative Tests withont one Case of Breakage in Service | coi ore pet  berinereee | basen rcmusme 
te of wheels fro from 100 300 per 


nh man to Vey pyage. 
able So papeate yen roe  Capnent I have = ae it, finding tt as I say better for 
my becknems than t a Portland. 
ane W.C. WHYTE. 


LESLEY & LTRINKLE, §: Sales Agents, 
elphia. 


New York Car Wheel Works, Buffalo, N. Y. 


NEW YORK OFFICE: CORNER ae & WEST a: 


THE CARSON TRENCH MACHINE co. 
16 DORRANCE STREET, a = - 
Charlesto District, ey 
BOSTON. MASS. SL il AL 
Trench wrnehince —< ee | \ 1m 
to ack Ailting and ae 
en. —— elena nen ea Sy 
F. O, ae owl "8 ceanant wae Used area 
entttion. Ot YORE GOMOME ta, paint toe cotton ¢ Bast River 
eae resul ed en te 


F.¢ 
io hy “and always with with = roper preca’ tion tak 
and always v 0 ee yn 
et wo r wer has withstood the weather now 


pro 
pointing on the Brooklyn 
nee —, fourteen on nd yu ou can refer toit with Tranfidence that it will bear out what! 
have F. O, NORTON, Cement Co., Manufacturer, 92 Broadway, New York, 


ALSEN’S rortitann CEMENT. 


Tensile strength in 7 days, 1 part cemen pang, Se tos. Pe inch, 
Test made by ow w.w. Macza’, Dept. of .N Per A 1808 


Alsen’s Portland Cement Works, Saas Bidg.,” 143 Liberty St., N.1. 


STEEL : i Sections, —< to = Ibs. Per Yard. 


Stet Rails. 30 to ee” “ 
PENNSYLVANIA STEEL CO., 


STEPHEN W. BALDWIN, Sales Agent. 
2 WALL STREET cor. Broadway, NEW YORK CITY. 


RAIL 
» TRINIDAD LAKE ASPHALT. 


THE BEST QUALITY OF TRINIDAD ASPHALT, 


Taken from the Celebrated ASPHALT LAKE Owned by ‘the “Government in the 
a _ TRINIDAD, 








